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INTRODUCTION 



Our conference consists of keynote addresses, research presentations and 
workshops. Keynote addresses will be presented at plenary sessions, but 
up to three research presentations or four workshops will be held 
concuircntly. So that delegates will have the opportunity of attending 
all sessions of interest to them, all research presentations and most work 
shops will be given twice. 

The conference has a number of principal themes, namely: 

women*s issues in vocational education; 
learning styles in vocational education; 
performance assessment; 

economic changes and the technician workforce; 
education/industry links; 
vocational education, technology and society; 
vocational teacher education; 

improving opportunities for student retention and progress; 

vocational education across the world; 

curricula in vocational education; 

information services in vocational education. 

While not every topic which is being discussed fits precisely into a 
principal theme, it has been possible to use the themes to structure our 
workshops. Thus delegates will find the material of particular interest 
to them collected together. 
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Wc have not included every keynote address, only those where the keynote 
speakers wished us to do so. However, all the keynote speeches will be 
published in the May 19B9 edition of "The Australian Journal ol 1 AKE 
Research and Development'. We recommend that you subscribe for a copy or 
at least, urge your library to subscribe for one. 

This set of conference papers is not a completely accurate reflection of 
the proceedings for two reasons. * 

Not every paper reached us by the deadline. It is our 
intention to produce a supplementary issue to cover these 
papers. 

. Some of our overseas delegates had difficulty in confirming 
their registrations. We decided to print their papers in 
the expectation that they could join us. If this has not 
proved possible, we have at least had the benefit of their 
thoughts. 
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TECHNICIAN TRAININS: A m HALAND FERSPECTIVE 



A paper invited f<»' presentation at the TAFE International Conference 
on Recent Research and Develc^nt In Vocational Education, 

March 1989 

Derek E Wood. Director, New Zealand Vocational Training Council 



INTMDUCTION 

Setting the Scene 

The post-Industrial society and tte Inforaatlon society are terras which 
are becoming faroillar as autaaation and ccroputer systems play an 
increasingly Important role In both develq«d and <tevelop1ng nations. In 
effect, they iiaply 

a steadiy ctecllne of nanual and unskilled jd)S 

a steadly rise of the servicing sector as the major emplcyment 

area 

a growing demand for people with technical and professional 
skills 

And the pace of chan^ continues to increase. In New Zealand the 
Government's market driven policies have accelerated the decline of old 
industries and outmoded systems while new technologies are ccrolng in at a 
faster and faster rate. Perhaps, most significantly, ^ are witnessing 
the change from mechanical and 'doing' skills to technical and 
•understanding' skills. Hence the increasing Importance of technician 
training. In presenting this paper I hq}e that the New Zealand experience 
may be of some assistance to others who are moving down the same path and, 
like us, have cone rather late to a full appreciation of the importance of 
this occupational group. 

New Zealand Is a small country with a pqjulation of 3.3 minion people 
which could be accommodated In Sydney. Australians m^ be tempted to 
suggest that many of them are there already I In this regard, it is 
perhaps pertinent to note the recent coHiuents of the Australian Minister 
for Inwigration (Ray. Oct 1988) who observed that "the youth and high 
mobility of the New Zealanders In the Australian workforce is a benefit to 
the econcny" and that "they are twenty to twenty five percent more likely 
to have tertiary or trade qualifications than Australian citizens. And 
therein lies the rub, as these skills are a scare commodity that New 
Zealand can ill afford to lose. Ccropared with other OECD countries New 
Zealand already has (mly limited entry by school leavers to "middle group" 
occupations (Tetley, Whisker, Wood, 1986) and a low proportion of 
technicians in its workforce. International evidence suggests that the 
Importance of adding value in a restructured econon\y exposed to market 
forces will increase the demand for such skilled workers. It is this 
concern that has prompted recent research by the Vocational Training 
Council . 
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Background 



To understand the develc^nt of technician training In New Zealand one 
has first to understand scmethlng of the background to our economic and 
social developisent (Wood 1988a). Until Great Britain Joined the European 
Economic Community In 1973 we were tied closely to the "mother country" by 
the bonds of tradition and trade. In return for duty free and 
unrestricted access to the United Kingdcm market for most of our 
agricultural exports, Britain obtained an assured source of reasonably 
priced food - In peace and In war - and valuable preferences In the sale 
of manufactured goods. With this guaranteed market for Its primary 
produce - comprising over 80% of Its exports - New Zealand, by 1950. 
ranked third on the International Index of wealth maintained by the 
Organisation for Economic Co-operation and Development (OECD) having, like 
Australia, "ridden to prosperity on the sheep's back." 

But, despite the dominance of British manufactured goods and the 
dependence on primary industries, there was also a small but growing 
manufacturing sector. Mith the large scale deplc^nt of men Into the 
armed forces during the Sec(Nid World War an acute shortage of skilled 
technical wcrkers developed. Prevlwjsly, when faced with skill shortages, 
New Zealand had simply encouraged further Immigration - mainly from the 
British Isles, as you would expect. However, the harsh reality of war 
brought both the Immediate and the future problem of trade and higher 
technological training Into a new focus and led to the first long term 
planning for the Introduction of ccmprehenslve technical training. 

Trade Training 

Formal trade training came first. Althwigh Acts of Parliament relating to 
apprentices date back to 1865, it was not until the passage of the 
Apprentices Act in 1948 that attendance at technical classes became 
compulsory for apprentices In most trades. At the same time a Trades 
Certification Board was established to conduct natlwal examinations for 
apprentices. Although not compulsory these quickly became the standard 
trades qualifications with national and ultimately International 
recognition. In this regard New Zealand tradespeople enjqyed an advantage 
not shared by their Australian counterparts where, as late as 1974, the 
committee set up to advise on technical and further education reported 
that technical college awards had no universal recognition. (Kangan, 1974) 

It was to be 35 years before the next major reform In trade training took 
place in New Zealand. Based on a detailed review of apprenticeship and 
recommendations for future policy by the Vocational Training Council a new 
Apprenticeship Act was passed In 1983. In addition to making the 
conditions relating to apprenticeship more flexible, by instituting joint 
and group apprenticeships and apprenticeships to industry, the Act opened 
the way for other major reforms. In particular. Government policy has 
forced a move away from "time served" towards "competencies acquired" as 
the basis for completion of apprenticeship contracts. Again the 
Vocational Training Council has played a major role through the 
development of training manuals and record books covering validated 
skills, identified initially through job and task analysis based on the 
DACUM approach. Adrlenne Burleigh, the Council's Assistant Director 
{Training Development) will present a paper on this work later in the 
conference. 



5 



ERIC 



Technician Training 



Given the Infant state of our manufacturing Industry at the end of World 
War II It Is understandable that technician training developed more 
slowly. Indeed, as late as 1956, in an address to the Senate of the 
University of New Zealand, Dr C E Beeby» then Director of Education, said: 

"hew Zealand Is backward In the provision of training for technicians and. 
Indeed, in the very recognition of this roost important category. We have, 
to be sure, occupations that would properly be classified under this 
heading, but the training we provide for theo is often the sketchiest ... 

Not surprisingly, the first m&iw development in technician training took 
place in the engineering industry where there was an emerging need for 
workers qualified to fill positions variously referred to as engineers 
assistants", "middle group eng1r»ers" or "technician engineers." The 
original five stage New Zealand Certificate In Engineering (NZCE), 
Introduced in 19S5 to meet the needs of the engineering Industry, has now 
been the principal technician qualification in New Zealand f«r over 30 
years - also with international recognltiwi. Todv New Zealand 
Certificates are available in a host of other engineering, building, 
science and commerce disciplines covering a much wider ran^ of 
occupations, many of which might well have originally been regarded as 
outside the legitimate sphere of a "technician* qualification. 

Technical Education 

By def1nit1(m, the training of technicians is dependent on an effective 
system of post compulsory education between the secondary school and the 
university - frequently termed technical education. In New Zealand 
technical day schools began to develop from the turn of the century - 
mainly in association with the evening classes that had sprung up f«r 
adults during the nineteenth century. Again it was the Impetus of the war 
and the foresight of Beeby which brwight the next major ctevel opumnt. In 
the Carmission m Apprenticeship and Technical Education set up in 1944 he 
saw the potential of technical colleges to provide the training necessary 
to meet the needs of increasing industrialisation and higher levels of 
skin. With the raising of the school leaving age to 15 linninent, Beeby 
saw the need to separate such training from existing technical schools. 

Beginning with the establishment, in 1946, of the Technical Correspondence 
School {later to become the Institute) the foundations of the technical 
institute system were laid during the iimnedlate post-war decade. With the 
appointment of Ur Bernard Lee as the first Director of Technical Education 
In 1956 progress was rapid. In the main centres new institutes emerged 
frcm the long established technical colleges and the senior technical 
divisions of secondary schools. The Central Institute of Technology was 
established as a national entity in 1960 and a network of technical 
institutes and ccranunity colleges spread progressively across the country 
so that toda>' there is a polytechnic (as they are nan called) in almost 
every major provincial town in New Zealand. 
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StflMiry 



During the last 40 years New Zealand has deve1(^ Its system of technical 
and further education In parallel with the emer9ence of trade and 
technician qualifications and authorities which ensure national 
acceptability and portability. Currently, as a result of a series of 
major reports culminating In the Rept^t on Post Ccnpulsory Education and 
Training (Hawke, 1988), the Government is Introducing further Bjajor 
reforms designed "to secure effective funding and iBanagesent systems while 
ensuring equity in both access and process." An essential feature of 
those changes will be the wholesale devolution of responsibility to local 
teaching institutions who will ultlnately be required to purchase advisory 
services previously provided through central Gwerraaent agencies. Ulthin 
this overall scenario the Vocational Training Council has, for the past 
two years, been working lelth Industry to Identify the generic job 
ccmpetencles required and to make reconmendatlcms concerning an Increased 
supply of technicians and Improved on- job training. 

In the remainder of this paper I propose:- 

a) To consider developments In technician training in recent years 

b) To discuss the VTC stutty and identify its outcomes 

c) To identify and discuss the issues confronting technician training in 
New Zealand 



RECENT DEVaOPNENTS IN TEOiNICIAN TRAINING 



The Starting Point 

The scene for growth had been set by the start of the seventies. A 
Technicians Certification Authority (TCA) had been established in 1960 and 
the foundations of a natic^al system of technical institutions had been 
laid. But there were mny preplans to be addressed (if not resolved) 
which were only beginning to be understood at this time. 

In 1971 a national stu^y conference on technician training, sponsored 
jointly by the Vocational Training Council and Massey University (Miller, 
1971), considered the emerging needs of various sectors of the econon\y in 
a forum designed to Identify problems and suggest solutions. From the 
outset the conference recognised the difficulty of defining "technicians" 
because the contexts in which they work are many and varied. However, It 
was generally agreed that there was a need for full consultation within an 
1ndusti7 to determine the t^pe of person needed, the t^pe and level of 
training required and the likely future demand for those skills. 

Another problem which was also identified in 1971 and has persisted 
throughout the intervening years was the need for a clearer definition of 
the industry based training needed in producing a qualified technician. 
Other problems identified which have been addressed progressively, if not 
systematically. Included the need for wider publicity educati(»)al and 
employment opportunities for technicians and the need for mwe "bridges" 
between technician and university qualifications. 
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Who Are The Technicians? 

It Is over 30 years since Popper (1952, pZl) suggested that an attempt to 
define the term "technician" would not be profitable and "ro^y lead to a 
good deal of hair splitting." Nonetheless, without the establlshsient of 
reasonable boundaries to "technician" activities. It Is difficult. If not 
Impossible, to <tevelq> appropriate systematic training. In seeking to 
establish these parameters In New Zealand, Offenberj^r (1979, p5) has made 
It clear that the traditional concept of a three-tier structure of 
technologists, technicians and tradespeople does not apply. He 1<tent1f1ed 
that, as long ago as 1970, less than half of the holders of New Zealand 
Certificates fitted within this structure and argued that technicians as a 
group of workers should be classified In looser and more general tenns. 

The segment of the wwicforce that this tern covers Is a rapidly changing 
one and It now Includes a wide variety of occupations. In general terns 
It enccapasses people who would usually have qHallflcatlons different fron 
the Vof^sslcnal" (or mlimrsllaf) level but in advance of tlie trade (or 
equivalent) level . In tens of tteir activities bave been descHbed 

lassco, the British Technician Educattm Camcll (1980), and other 
authorities as "a broad band personnel who have ^rtaln features In 
cmm: th^ have to exercise technical Judgeaent, understand the 
principles underlying their work and the purpose of what the^ are doing 
and often supervise other staff. For the sake of brevity I will use 
"technician" as an all Inclusive term throughwt this paper to cover this 
middle group of occupations. 

Recognition 

In spite of the recognition given to these "middle group" occupations by 
the establishment of a certification authority (TCA), they failed to gain 
the same support frcm industry that had been accorded to apprenticeship. 
In 1967 the Technician Training Act permitted the setting up of technician 
training councils to parallel the well-established national apprenticeship 
conraittees. However, there was little interest fron Industry, with the 
only itevelopments being for building and dental technicians. The failure 
of industry to take this early opportunity to establish and oversee the 
on-job training it required for this emerging occupational group is 
understandable. But the consequences have meant a continuing difficulty 
in emplqyers being able to identify both the importance to their 
enterprises and the training needs of this Increasingly diverse group. 

Given the diversity of technician occupations the task of developing 
suitable qualifications has also not been easy. The principal functions 
of the Technicians Certificaticm Authority were to prescribe courses and 
syllabuses, to conduct examinations, and to issue certificates or diplcraas 
to those who successfully completed the prescribed courses. In 
recogniti(»i of the expanding requirement for "middle group" qualifications 
the TCA was recwisti tuted in 1979 as the Authority for Advanced Vocational 
Awards (AAVA). A unique and extrea«ly significant feature of the 
functions of the new Authority was its validating role. In recent years 
the establishment of the NZ Certificate as a benchmark has opened the way 
for the develc^nt and introduction of a number of related 
qualifications, sane internally assessed In teachning institutions, which 
have helped to meet the diverse qualification requirements of the 
technician workforce. 
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In establishing Its quail fIcatlcHis the Authority has sought to Identify 
the essential difference between university education, with the objective 
of developing a student's thought processes, and technician education 
which alms to develop students to be able to apply knowledge to a variety 
of environments In order to solve problems. Thus AAVA has seen the 
challen^ to produce programmes and quallflcatlais that are not "lesser 
than" but rather "different frow" university degrees. Because of their 
applied nature they are potentially of greater lasiedlate value to 
employers in many work situations. The recent expansion of the Authority 
to Include representatives of the Eaplqyers Federation and the Council of 
Trade Unions Is an Important recognition of the need to ensure that this 
objective Is achieved and should assist In further enhancing the 
credibility of NZ Oiplanas and Certificates in Industry. 

Industiy-Based Training 

In New Zealand all trades and m&ny professions have always required a 
practical, work based component of formal training programmes. Similarly, 
since the establishment of the New Zealand Certificates In 1955 there has 
always been a requirement for work experience in technician training. 
Describing the position of AAVA on this the former Director, (Imrie 
1987a), said:- 

"For technician competency, vocational stuc^y and the passing of 
examinations should be coDpleroented by work experience. It is the 
Authority's view that, for each student, suitable work experience provides 
the vital and individual context for effective stu<ly of vocational 
subjects and for the development of appropriate attitudes and 
understandi ngs . " 

This is in marked contrast to the position described at the 1971 
technician conference by R F Thcroas (1971, p40). In speaking of the 
training of technicians in the NZ State Services (then the largest 
emplcsrer of this occupational group), and the frequent lack of systematic 
on-the-job training, he coBtmented that:- 

"A formal qualification, even a more or less practically based one like NZ 
Certificates, may be regarded as an indication of the level of work of 
which the holder is capable. Without adequate work-based training, 
trainees may never be in a position to return to their «8pl qyer the 
benefits bestowed by their education. When this hap|»ns empl<yers may be 
tempted to brand the Certificates as unncessarily theoretical and not 
worth the expense involved in allowing staff to stu^y for them." 

The intervening years saw seme important developments concerning the vexed 
question of "suitable work experience" as the Authority sought to overccme 
the deficiencies highlighted by Thomas. The major initiative was the 
Introduction, In 1984, of a work experience record book which provided a 
much more comprehensive description of the type of activities undertaken 
during the required three year period of work experience than was 
previously available. Growing pressure to increase access to training 
opportunities and difficulties in finding suitable work placements in the 
extremely tight labour market of the 1980s led AAVA to develop an 
alternative path to the NZ Certificate by the removal of the requirement 
for previous or concurrent work experience. As a result, since 1987, it 
has been possible for the required work experience to be gained after the 
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formal training progranrae has finished, through the cowpletion of a 
suitable work base prodect. However* only a small number of students have 
so far taken advantage of this relaxation of requirements. 

More recently, the Government's concern at the lack of training placements 
available in industry has led to the establishment of two-year full-time 
pilot courses in polytechnics (covering the sme field as the AAVA 
Certificates). This concept has proved extremely popular with the 
polytechnics, with the Authority having received some 30 submissiwis to 
establish such programmes in the last two years. But lack of adequate 
consultation with AAVA and the labour market partners has produced 
cmsiderable tensions and unresolved industrial relatlms issues regarding 
the level of equivalence that will be recognised by the Authority and by 
Industry - the ultimate arbiter in such matters. In an attempt to 
overcoB« seme of these difficulties the Engineering Industry Training 
Board is currently endeavouring to produce a list of tasks to be performed 
on-the-job by those who graduate frcm the pilot courses in order to 
qualify for the new national certificate. The development of such 
full-time Institution-based courses with the opportunity *or greater 
academic depth but restricted oppcnrtunities for practical and 
industry-based training emphasises the Importance of the validating role 
of AAVA in ensuring the acceptability to industry of the resultant 
qualificati ons. 

Considerable progress has been made in the reform of apprenticeship and 
the move towards competency based training based on the task and job 
analysis work of the Vocational Training Council, but progress in the 
technician field has been much slower. Whereas the formal nature of 
apprenticeship ccmtracts re(^ires a commitment from emplq/ers to train, 
there is no such requirement in the training of technicians. However, 
where the DACUM approach to technician job and task analysis has been used 
as a basis for curriculum development, premising progress has been made. 
A growing number of major emplqyers are now recognising the potential of 
this approach for the design of technician training. 

Educational and Empl qyment Opportunities 

T;?e 1971 Conference recognised the need for an improved vocational 
guidance service In schools to make young people more aware of career 
opportunities in the technician field. This process was assisted during 
the 1970's by the appointment of guidance counsellors in sec(»idary schools 
and of liaison tutors In the technical institutes, with a major 
responsibility to work with guidance staff and students in secondary 
schools. During the eighties, as equity Issues have become more 
prominent, additional tutors with specific responsibilities for women, 
Maoris and Pacific Island people have been appointed in marv polytechnics 
with some quite marked success in encwraglng these groups Into technician 
occupations in which they have traditionally been under represented. 

In 1978 the Vocational Guidance Service was transferred from the 
Department of Education to the Department of Labour to give it a sharper 
labour market focus. Now, 10 years later. It is likely that the wheel 
will turn full circle and that this service will become part of the 
proposed new Ministry of Education and Training. During the past 10 years 
the Vocational Training Council has contributed to vocatlwal guidance In 
a significant way through the work of Its specialist committees. In the 
early 1980's it published a series of personal profiles of women in 40 
non-traditional occupations, many of which belong in the technician group 
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as defined earlier In this paper. Mere recentlj^ the Council's careers 
kits on wcroen In engineering, jobs In deputing, and Its video. The Last 
Entry , have been well received and popular In secondary schools. 

But much remains to be done, in a recent research report (Tarrant, 1986), 
concern was expressed as to "whether we have the capability to generate 
the technological skills clearly needed to develop an econany i^lch, under 
the realities of a changed world econc^y, can support both the material 
living standards to which we have become accustosed and the social and 
welfare goals we see as desirable." The report highlighted the failure. 
In the past decade, of the servicing secttr - ii^ere most technicians are 
employed - to absorb the Increase In the labour force while, at the same 
time, unemployment Increased, job vacancies grew and overseas recruitment 
for specialist skills continued. It pointed to the need to ensure that an 
adequate hlerarci^ of technological skills Is produced and to the 
Importance of co-operation with Australia to heed the problems perceived 
as canmon to the Closer Ecmomlc Relatlms (CER) reg1(m. 

Imrle, McCalHon and Thcmas (1985) have shown that, for a modest three 
percent growth of research and devel opment - essential for our futur 3 
economic growth and prosperity - the number of technicians qualifying In 
1983 would have to Increase by a factor of 2.5 by the year 2000. Given 
declining enrolments In the entry cohorts of our secondary schools and the 
current situation whereby the annual generatloi of technology-related 
qualifications represents only 9% of school leavers or, more starkly, only 
0.4% of the total labour force, the cause for concern Is clear and the 
need to promote career opportunities In the technician field Is apparent. 
(Walsh 1986) 

Building Bridges 

Many modern writers stress the Importance of upward mobility In the 
workforce and authors such as Peters and Waterman (1982) point to the 
success of firms who encourage the Initiative and promote the career 
development of their staff. Some opportunities for such vertical mobility 
already exist In New Zealand. For Instance, In certain circumstances. It 
Is possible for an apprentice to canmence part-time study for a HZ 
Certificate and continue trade and technician training concurrently. 
Provided the latter qualification Is completed with high gractes such a 
technician is eligible for direct entry to the second professional year 
of, for Instance, an engineering degree course iH)1ch can then be conpleted 
In two years of full time study Instead of the usual four. The success 
rate of such students Is well established and each year places are 
reserved for them In university schools of engineering. However, with the 
exception of engineering where the NZCE Is highly valued In Industry, It 
would be true to say that the linkages that have been established between 
the trades and technician levels are currently nwch better developed than 
those between technician and university qualifications. In the latter 
case the universities generally demonstrate a continuing reticence In 
other than their own environment. 

The need for such flexibility has been recognised In Australia by the 
metal trades group of unions who have well developed proposals for major 
reform to the skill development and training arrangements applicable to 
their Industry. These Include the Introduction of career paths to link 
operator to professional levels which will enable trades workers to 
progress to technician and ultimately to profess1<»ial level by completing 
appropriate units of education and training (Sweet, 1987). While 
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acknowledging the Importence of such arrangeiants, the New Zealand 
Authority for Advanced Yoc tlonal Awards (AAVA) places a higher emphasis 
on devel<»B«nts In the area of technician training. To quote Irarle again 
(1984), "The principal objective of technical education Is to equip 
technicians with a broad pwtable qualification irtilch jJJl Provide an 
a<tequate foundatlai for change of occupatiwi and the ability to learn frcw 
experience." 

As a consequence of the recent reviews of secon*. an<* tertiary education 
the GoveriHuent has indicated an intention to replace the 8»ny present 
exaaining authwities with a National Educational Qualificatiwis Authority 
with three sector boards dealing respectively with secondary, vocational 
and academic qualification and awards. The intention of th<se who have 
pranoted this concept has been to improve the present provisions for 
^staircasing" or bridging between different but related qualifications. 
Hopefully, this Initiative will ultimately make such progressiwis the 
normal feature of career itevelo|joent instead of the exceptions that they 
currently tend to be. Hopefully, also, this will have the effect of 
encouraging many who have acquired initial skills in practical areas to 
build a new theoretical understanding on to this foundation and so move 
into the important technician field of empliyment. 
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In a succinct summary of developments - or rather lack of them - in 

^technician training during this period Irarie (1987b), in a paper presented 
to the Institution of Professional Engineers, stated "Current problems 
therefore, relate to years of neglect, lack of awareness and an a«>sence of 
policy co-ordination by empliyers, government and the technical institute 
system, essential for develojsnent of the appropriate quantity and quality 
of technicians for the future." 

It is against this background that the Vocational Training Council 
undertook its stut^y of technician eroplqyraent and training during 198/ and 
1988. 



THE VOCATIONAL TRAINING COmCIL ?miCl 



Objectives 

The purpose of the project was to establish a foundation for future 
developments in technician training. To provide this, four principle 
objectives were identified. 

It was first necessary to determine the present distribution of 
technicians according to sector of Industry, geographical region and size 
of establishment to provide a baseline against which to compare future 
changes. 

The second requirement was to obtain infwTnation about the range of 
activities carried out by technicians in their jobs and the sxiiis and 
knowiedge""requ1 red . 



A third and critical factw was the need to chart the aohlllty of 
technicians and to seek information about career paths as ooin of these 
factors have Implications for training and retraining. 

Finally, it was necessary to establish the pre-entry education and 
training backgrwnd of technicians and to identify cnanging trenos which 
could affect recruitment and training in the future. 

Base Data 

The five yearly New !ealand general census of pqpulaticm held in March 
1986 provided appropriate base data fw the stu(^. Information on 
qualifications, employment sector, geographic location and other variables 
was obtained. But an immediate difficulty arose in respect to 
classification of the workforce In terms of occupations. The NZ Census 
uses the international standard which dates from just after World War 11 
although minor revisions have been made since. This base proved most 
unsuitable as more than half the technician workforce appeared under just 
two of twelve categories: electrical /el ectrcmic and technical and other 
related workers. Since whole sectws of sunrise industries (e.g computers 
and information technology) were not In existence in 1946, the required 
discriminators could not be obtained under this classification. Although 
I believe there is a major revision now under way, international agreement 
on change takes sane tim. 

Fortunately, another classification devised by AAVA was readily available. 
This addressed the emergence of technological and middle group occupations 
and fitted ccrofwtably with the deflnitiwi of technician adq>ted in this 
paper. Using this 18 category classification we targeted all employers of 
technicians in the total workforce - in excess of 1100 ccmpanies in all. 

Froi the 40X of ccapanies or organisations responding, the workforce 
analysed ca»r1sed 89,017 of nhoi 6802 wre technlclais. This percentage 
of technicians approKlnated that In the total labour force. During 1988, 
one third of the responding companies had follow up interviews to clarify 
Issues Identified. 

I should add that the project took place against a massive restructuring 
of the HI econoriy - the greatest upheaval since World War 11. Responses 
fran ccmpanies revealed the effects of this new hard nosed environment and 
sharpened the Issues which surfaced. 

I shall have Insufficient time in this address to deal with individual 
emplcsyroent sectors except in general terms. However, a workshi^, led by 
the Council's Chief Adviswy Officer, Bryan Whisker, is available during 
the Conference and he will be able to examine In more detail the 
individual sectors and their variations. 

I wish to e^rtiaslse that this was an Imtustiif survey and the response 
called for was froa e^>1iyers. Although providers have the responsibility 
for a partnership In the delivery of training, the NZ Vocational Training 
Council has consistently held the view that the major responsibility for 
defining needs rests with Industry and not with providers (Burleigh, 
1984). While 1 am aware that providers do not always agree with this 
approach, I referred earlier to the problems that can arise whpn this 
principle Is not followed. 
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Outccaes 



In relation to distribution of technicians the survey confirmed the 
gracing dominance of tne Auckland region. There has been an accelerated 
transfer of the workforce to Auckland In recent years and technicians are 
no exception. The bulk of the manufacturing base, which has contracted 
sharply with Government free market policies and shed mm than 20,000 
jobs naticmally in the past year, now centres on Auckland. 

Although shortages of technicians had begun to show up in New Zealand 
around 1985 these have been concealed wer the past three years through 
the redundancies that have followed the restructuring and contraction of 
the manufacturing sector. Hoti«ver. the survey showed that shortages were 
again beginning to emerge in Auckland and. by the end of 1988, there was 
evidence of shcnrtages elsewhere. When the econov lifts further, severe 
shortages are likely to appear very c^ickly. Currently they are most 
apparent in the rapidly expanding and highly volatile data processing 
sector in which 24% of those empli^ed are classed as technicians 
(ccmprising 8.5% of the total NZ technician workfcNxe). 

In international terms most ccnpanles in New Zealand are small, having 
less than 500 employees. The bulk of the private sector technician 
efflplqyees would find themselves working with quite small teams of 
individuals with qualifications similar to their own. In this situation 
it is not surprising that we found that technicians are required to 
undertake a wide range of activities . 

FrOT the current stu4y the most impcrtant skills and knowledge required of 
a modern technician, as seen by employers, are tne ablll^ toco-operate 
with people and worii as a aeaber of a teas (94% response as "ver^ 
Important") and the ability to comunlcate Infomatlon to ottiers (85% 
response as "very important"). Ability In practical technical skill rated 
a 72% response followed by organlsli^ and planning skills 70%. With only 
a 37% response, supervision skills ranked bottcm of emplqyers* 
requirements. One unexpected result was the emerging emphasis in sane 
sectors of the econuqy on legal expertise - at least to the extent of a 
realisation of what not to do and when to seek legal assistance in a more 
coaplex commercial environment. Although a direct comparison is not 
possible, it is significant to note that Offenberger's technicians a 
decade earlier had required a different balance of skills (Offenberger, 
1979) with greater «nphas1s on diagnostic skill and design ability. 

Our stu4y clearly revealed the strong mobility of the technician group 
within the workforce. This was not only from conpany to compahy. (60% of 
the workforce had worked for one emplt^er for less than 5 years) but 
within the compare as well. Mt^ility into positions of management or 
supervision is also rapid, where initial "technical" skills are required 
In an interpretive rather than an operational capacity. Our research 
Indicated that. In the last S years, over half of the total technician 
workforce In the sample had moved in this way. The rapid move into 
management raises quite urgent questions as regards pre-entry training and 
certainly retraining requireo^nts. It would appear that further 
information about the career paths of the technician workforce Is 
necessary to provide ror tnis. 

The changing and expanding range of activities required of technicians, 
their high level of mobility and an understanding of their career paths 
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are froportant factors to consider in relation to pre-entry training and 
trends concerning recruitment and future training needs. Fran our survey 
v#e found that 2U of the technician workforce have university 
qualifications and that half of the existing workforce of technicians had 
either trade qualifications on the oi» hand, or unlversll^y qualifications 
on the other. This coRipares with mly 43% who have entered ^plqyment 
with AAVA qualifications via the polytechnic system. The remainder have 
either no formal training or have overseas qualifications. But, 
irrespective of the source of initial institutional training. 75% of 
emplQfers expressed approval both with the standard of i«w recruits and 
also with the balance of training between theory and practice. 

Another related factor Is the changing role of the State which has been a 
doBlnant force In the NZ training scene since World War 11. This has been 
the case at every level, (trade, technician and professional) but, under 
present Government policy, the position has now changed. Our stut(y 
revealed that over half of the total technician workforce had received 
their initial training within the state sector. But, with the conversion 
of former Govenmient departi^nts who were major training providers (such 
as, for instance, the Post Office, Electricity Department and the Ministry 
of Works) to State Owned Enterprises (SOEs) like Telecon, Electroc<rp and 
Works Corporation, the scene Is now very different. They are legal 
entitles In their own right and. In the new user pays camerclal 
envirment in which they must operate, they own their own resources and 
raise funds in the market In the same way as private ccmpanles. The only 
major difference is that the Goverranent Is the sole shareholder - but It 
still expects a profits Understandably, the practice of training surplus 
to requirements, in anticipation of heavy losses to the private sector, 
has stopped. 

However, almost 80% of respondents were either not aware of this change of 
policy or were choosing to adopt a "wait and see" approach. In either 
case, failure to act now, by private sector empli^ers who have 
traditionally recruited from the state sector, will have potentially 
serious consequences for the ongoing supply of technicians In an expanding 
econcniy as It responds to Government ecmomlc policy. 

These changing trends which could affect recruitment and training in the 
future point to a number of Issues that need attention. These will be the 
subject of the final section of this address. 

THE ISSUES 

Fran the work and research undertaken in New Zealand In the field of 
technician training in recent years a number of significant issues have 
emerged. These will need to be addressed If we are to be able to take 
full advantage of the anticipated econcmic upturn and to exploit the 
potential of new technology. 

They relate in particular to:- 

the question of supply and demand ; 
the variations in sector growth ;"" 

the changing skills required of the technician workforce and the 
implications for pre-entry training ; 

and the most appropriate delivery systems for ongoing training and 
retraining , both on and off the job. 



15 



I will examine each of these In turn. 



Supply and Deaaiid 

Through his detailed analysis of the erapl<s^nt and training of 
technicians Whisker (19^) has established a sound baseline covering 18 
sectors of Industry and ccnnerce, frco ifhich changing future recHi Presents 
can be Identified. For this to be of real value, regular up-dating will 
be necessary. His work, and that of Iisrie (q>.c1t.), emphasise the 
Importance of collecting apprc^rlate Infonaatlon If trends are to be 
correctly Identified. Modem saapllng techniques could be used to 
establish a number of "Indicator" Industries coverlna both the range and 
nua^r of technicians empltyed. If co-ordinated nationally, the data base 
could be updated annually at rainlroal cost. In addition, under CER, It Is 
iBjprtant to both Australia and to Men Zealand to raonltw the two-way 
laov^nt of the skilled wwtforce across the Tasaan. Currently, for 
Instance, we have no reliable estimate of the number of skilled yaing New 
Zealanders who are assisting the growth of the Australian ecmm' A 
ccnmon labour market Is rapidly becaaing a reality and it will be 
Important to establish comon educational relationships if our camtm 
econcmic relatiwiship is to prosper. The technician workforce will be a 
central and vital canponent in this exercise. 

The information technology sector provides a classic example of the 
iraposslbilily of devel(vrng appropriate training programmes in the absence 
of precise information. Prior to the work of Jackson (1983) and Wagner 
(1984) an outmoded occupational classification syst^ prevented the 
accurate identification of skill shortages in this burgeoning emplqyraent 
sector. The data base established frcra their work provided the 
springboard for further developments. The next sta^ was the application, 
by Burleigh, of the cost and time effective DACUM process of job and task 
analysis to key occupations in this sectw. This material was then used 
by a task force drawn frcro public and private sector Industry and 
providers to develop and validate relevant and integrated on and off -job 
training tied to a nationally validated award. The secondment, by the 
Department of Education, of the task force convenor (an experienced head 
of department) as an 'energiser* quickly secured the support of the 
polytechnics and, to the amazement of those accustomed to the slow 
progress of traditiwial syllabus and curriculum reform, the new 
certificate in business computing was develqjed within 15 months - with an 
advanced certificate ready for introduction 12 months later at the start 
of 1989. The potential of this approach for application to other sectors 
In the technician field is now being realised. 

In addition to a sound database such as this, another critical supply and 
demand factor is adequate two way cannunciatiOT between industry (that has 
identified a need or a trend) and the potential workforce - especially 
those still at school who need clear signals as to likely emplcjyment 
prospects. In late 1988 the Rcyal New Zealand Air Force Indicated that, 
despite visits to schools by its recruitment officers, it expected to 
recruit only half of its required 85 avionics technicians. At the same 
time, in the adult labour market, the Coaalco aluminium smelter at Bluff 
reported that it would need to recruit technicians fran overseas. When 
such major eraplqyers of technicians make these coanents It is clear that, 
despite the initiatives described earlier in this paper, there is still a 
major ccmmunication dislocation to be resolved. The limited interest of 
senior secondary school students in technician type careers identified in 
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Project Fast (1988) was further confirmation of a serious canmunication 
gap. 

Another essential prerequisite to ensure that supply and demand is in 
balance is the recognition by emplqyers of their training 
respcmsibilities. As discussed earlier, the impact of the withdrawal by 
SOEs frcro the former Government department practice of additional training 
In anticipation of losses to the private sectf^r has hardly been felt as 
yet. While, In the short tern, it ro^y be offset to sm extent by the 
return of ii^ll qualified young New Zealanders from overseas, It is mere 
likely to be accentuated by the lead time required for training. 
Furthermore, present policy directions, which discourage centralised 
Interventions in favour of the operation of market fcrces.aake It 
Increasingly difficult to determine requirements on a national scale. For 
Instance, under the former Ministry of Works, technician trainees mre 
rotated through different d1v1s1(»is to gain work experience towards a NZ 
Certificate In Engineering. Approximately 100 per year studied the 
highwaiy option of the AAYA course and entered the industry as roading 
technicians for the Ministry or for local government authorities. Under 
the new structures the responsibility for recruitment Is no longer 
centralised. The National Roads Board, although not specifically charged 
with this responsibility and Itself under threat of disestablishment, is 
the only national body a position to fill the vacuim for the Industry 
as a whole. With no active recruitment in 1988, and with local government 
restructuring in 1989 likely to concentrate on redeplcyment of present 
workers rather than new recruitment, there is a likelihood of a shortage 
of technicians in the 1990s unless urgent remedial action takes place. 

Thus we face the double dilemma of needing to encourage young people to 
undertake training In career areas where there are currently no guarantees 
of employment knowing U.at, if we don't, we are likely to face serious 
short term skill shortages with the consequent inflationary pressure which 
this will create in the area of wage bargaining. Further clear evidence 
of this problem in practice was provided by the total lack of any 
enrolments for 1989 at the Central Institute of Technology for a new 
national certificate for Industry (manufacturing) developed In 
consultation with an industry advisory group. Although there Is an 
anticipated demand for such technicians two years hence, the current 
negative image of the manufacturing sect^ was no doubt the over-riding 
factor in student decisis making. 

The supply and demand picture is further ccmplicated by demographic and 
economic factors. The ageing of the workforce is being accoBpanied by a 
corresponding decline in the populatioi cohort that will be leaving the 
school system during the next two decades, although this may be offset, 
initially at least, by the increased retention rates in the upper 
secondary school. The Government's recently announced incone support 
package for young people will also make tertiary study a more attractive 
option than the dole. In these circumstances, with indications that the 
polytechnics are likely to adopt a strcmg marketing approach to compete 
with the universities in the school leaver market, the supply of 
technicians could well increase. But this may be counterbalanced by an 
increasing tendency to employ graduates as technicians as shown in the 
Council's survey (Whisker 1989). It is against these conflicting trends 
and developments and continuing econcraic uncertainty that Government 
policy decisions, business investment decisions and the career choice 
decisions of air young pec^le have to be made. 
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Variations In Sector Growth 



In his best selling prediction of future developments, John Naisbitt 
(1982) said, "It's becaaing clear that yesterd^ is over, and as the Third 
World prepares to take over the major industrial tasks, the developed 
countries must move on to the new enterprises." New Zealand is currently 
in what he describes as the "dual econc^y" phase, with both sunrise 
industries and sunset industries, and consequent confusim in analysing 
our econonic situaticm. An application to our present situation of 
Naisbitt's hypothesis that "we lose all intelligence by averaging" 
supports the theory of rising and declining industries. Thus, although 
the empltyment sUtistics for September 1988 indicated that, on average, 

of the national labour force was unemployed, the real picture was 
quite different. In areas such as greater Auckland and greater 
Wellington, where new informatim-based and service Industries were 
emerging, un«upl cgrment (by district) ranged frm 2.2* to 6.4%. But, in 
areas where freezing works and other primary processing industries had 
been closed or restructured (such as the Hawkes Bay)» or the rural economy 
was stagnating (such as Northland), unemplc^nt had reached as high as 
13.7% and 16.4%. 

Put in the starkest terms, as identified by Naisbitt. New Zealand has the 
option of beconing a develc^d country or of joing the Third World. To 
achieve the former, the issue of the training requirements of the emergent 
sunrise industries must be addressed as a matter of ur^ncy. The 
consequences of not doing so will be a continued rise in unemplcyment as 
our inability to compete with the Third World nations in industrial tasks 
has already been shewn since the removal of protection for local 
industries. An adequate supply of technicians for these new industries 
will be crucial for our success. 

Pre-entnr Training 

The changing skill requirements and the mobility of technicians identified 
in the survey, their steat^y movement into management and the increasing 
"user friendliness" of new technology all conbine to raise questions about 
the appropriateness for the future of present pre-entry training, despite 
apparent current emplcyer satisfaction. The H«i Russell Marshall (1984) 
identified this problem in his address to the Economic Summit Conference 
when he stated: 

"The system of teritary education and training should have more of an 
anticipatory role by providing forms of educati«i and training that will 
provide trained men and women who can match the job requirements of a 
changing econmjf. The emphasis in such education and training must 
necessarily be «i the development of broad-based general isable skills and 
abilities which can be built upon at a later date." (para 4) 

It is significant for instance that one in five technicians has a 
university qualification and yet university courses are not primarily 
directed towards technician employment. However, the emplc^nt scene Is 
a contributing factor in this. A young university graduate, say in 
engineering, will accept a position as a technician within a coupany in 
the hope that seme time In the future there will the possibility of a move 
Into professional engineering work. A job at the technician level looks 
good If It Is the only job available. But given the large numbers who 
choose this ccjrse, further research Is necessary on the appropriateness 
of present initial training. 
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Evidence of this problem surfaced in late 1988 when Waikato University 
found that science graduates were having difficulty in gaining enplcDrntent 
that was coninensurate with their qualifications. While, on the one hand, 
there would appear to be an oversupply of science graduates, etaplpyers of 
science technicians point out, on the other, that, since the reduced 
intake of Government trainees, there are few job seekers available with a 
N2 Certificate in Science. Moreover, they consider that science graduates 
are often not teoiperaaental ly suited to technician work as they not only 
have higher expectatims and be reluctant to stv but their skills do 
not match the job requircrnents and there is a concern as to whether they 
win perform satisfactorily. 

It is also significant that supervision skills were not highly rated as 
requirements by employers and yet many technicians move into management. 
Should such skills and other broad management and instructional skills be 
required in pre-entry training in the future? How else, it could be 
asked, are technicians to acquire the human relations skills that are seen 
to be so important? 

It now seems apparent that changing technology will involve forces moving 
towards deskilling cm the one hand, and mul tiskilling on the other. 
Overseas research (Johnston, 1987) suggests that workforce flexibility 
requirements will almost certainly demand a higher base level of education 
- especially in fast growing occupations where there will be the greatest 
need of technicians. The boundary between technician and professional 
levels of qualifications is also likely to beccme more blurred as the 
concept of 'staircasing* or 'bridging* becomes more widely recognised and 
accepted. In these circumstances, initial training, up-skilling and 
retraining will all have a critical role to play in ensuring an ongoing 
provision of an adequately skilled technician workforce. 



Ongoing Training and Retraining 

While on the one hand the Government is currently pranoting alternative 
training paths and experimenting with a new institution-based approach to 
pre-entry technician training, ot the other the ongoing training and 
retraining of adults has assumed a new significance. In this regard, 
modular and open or distance learning may well appeal to management as a 
flexible tool to enable industry and ccraroerce rapidly to update the skills 
of their present employees. New Zealand has a provider structure capable 
of meeting this challenge provided that a new era of co-operation develops 
between the nati«ial Technical Correspondence Institute, the Central 
Institute of Technology and the 22 regional polytechnics. In an earlier 
paper (1988b) I prt^osed a strategy that would allow New Zealand to take 
full advantage of overseas developments in the field of open and distance 
learning. 

Just as much of the initial thrust of the Manpower Services Ccnroission's 
Open Tech project was directed at the technician workforce in the United 
Kingdan so, too, is there an urgent need to undertake a similar initiative 
in New Zealand. Unless we are to resort to large scale iramigrat1<m or to 
wait through the long lead time of initial training, the only my open to 
us to close the skills gap Is through upskllling the present adult 
workforce. It will be too late for providers to plan for this when 
industry finally recognises the need. They must prepare NOW. 
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But It win be most unfortunate If they have to prepare on their own. The 
Vocational Training Council's experience with apprenticeship reform has 
shown the benefits of co-operation between Industry and providers in a 
structured setting In which the role and responsibility of each is 
recognised. A similar partnership Is essential If the urgent training 
needs of the technician workforce are to be Identified and provided for as 
a foundation for the enlarged econon^ and renewed prosperity which is the 
aim of current Government policy. 

Conclusion 

Frcro the witset the difficulty of identifying the technician workforce in 
a way that is easily understood by emplcyers has been uncterstood. And 
yet. In a deregulated econo^, their very diversiv ^ turn out to be a 
strength that needs to be recognised by emplp/ers. Adaptability, 
flexibility, mobility and good Interpersonal and canrounlcatlon skills are 
likely to be key attributes In the workforce of the future. These are 
characteristics of technicians and training programmes will need to 
concentrate on developing th^. Furthermm, they are traits that 
emplqrers can appreciate - and ones on which they should be able to place 
a value. 

But the urgency of the need does not yet appear to have been recognised 
either by Government or by employers. Nor, for that matter, have school 
leavers appreciated the career opportunities that technician training 
offers in a wide ran^ of fields. There Is obviously a major marketing 
and publicity task ahead of us. 1989 m^ well be a critical year for 
technician training In New Zealand. The effects of Goverrai^nt policy in 
economic restructuring sh(Hild begin to be apparent In the creation of new 
jobs. A supportive and pro-active education and training environment will 
be essential. 

But the Impact of the devolution of educational administration envisaged 
by Hawke (1988) and Picot (1988), both In the schools and In the 
post-canpulsory field, m^ well cause considerable Initial confusion and 
uncertainty. Also, the time lag between the dismantling of present 
structures and the establishment of new cmes seems likely to create a 
dangerous hiatus In which the ability of providers to respmd to econcmic 
needs may be restricted. While the decentralisation of training delivery 
should make It more responsive to local needs, the requirement for 
centralised co-ordlnatim of planning to meet national goals and to 
maintain portability of qualifications will remain. The proposed Ministry 
of EducaticHi and Training will need to take the central role in policy 
formation In conjunction with Industry and ccnaerce as full partners - a 
fict which Professor Hawke has apparently failed to recognise. In no area 
win this need for co-operation be more critical than In technician 
training. The need to achieve it may well be the most critical challenge 
that faces technician education and training in New Zealand in the 
immediate future. 
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THE PROVISION OF INFORMJITION SERVICES IN 
VOCATIONAL EDUCATION: THE PRESENT AND THE FUTURE 

By 

DR JEOUNG'KEUN LEE 
Expert on Information Systems 
Asian and Pacific Skill Development Programme 
International Labour Organisation 

Regardless of their level of economic and social 
development many countries are undergoing technological 
transformation. With the common objective of increasing 
productivity, incomes and ultimately hiuoan welfare, these 
technologies are being introduced in agriculture, 
manufacturing and service sectors. Some countries are 
ii^lementing explicit technological policies to achieve the 
objective, but other countries are still in the stage of 
formulating policies. 

The same is true in the field of vocational education and 
training. New technologies are increasingly being employed in 
training, administration, research and information services 
with the objectives of enhancing the quality of training and 
its cost-effectiveness. The pace of intrcxiucing technologies 
in vocational education is expected to accelerate further 
because the advent of advanced technology in industries has 
changed the labour market requirements. 

The purposes of this paper are to review the current 
situation of information service in vocational education and 
training with a focus on the Asian and Pacific region; to 
overview the trends in information service? and to give 
suggestions on how to prepare for the future. 

The Present Scene 

In the Asian and Pacific region, APSDEP, since its 
inception in 1978, has been active in providing information on 
vocational training. It provides information to member 
countries in collaboration with ILO Headquarters in Geneva, 
ILO Turin Centre, Inter-African Centre for the Development of 
Vocational Training (CIADFOR) , the Inter-American Research and 
Documentation Centre on Vocational Training (CINTERFOR) , The 
European Centre for the Development of Vocational Training 
(CEDE FOP) , and the Educational Resources Information Centre 
(ERIC) . It also conducts seminars and workshops on 
information science in an effort to train and secure enough 
professionals in this field. 

In 1986 APSDEP and 13 of iti> members established an 
information network calle^i APSDIN (Asian and Pacific Skill 
Development Information Network) . The national documentation 
centres of vocational training services in Australia, Burma, 
Fiji, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, 
Pakistan, the Philippines, Sri Lanka and Thailand were 
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designated as APSDIN members. Later, eight new members joined 
APSDIN, bringing the total membership to 21. The new members 
are the documentation centres in China, the Asian Regional 
Programme for Labour Administration (ARPLA) , the Asian 
Regional Team for Employment Promotion (ARTEP) « the Central 
Instructional Media institute (CIMI) in India, the Colombo 
Plan Staff College for Technician Education in Manila, The 
Korean Industrial Safety Corporation (KISCO) , the IIX)*s 
Regional office for Asia and the Pacific in Bangkok and the 
World Bank Resident Mission in Pakistan. 

Currently APSDIN maintains six data bases and plans to 
build another six. The operational data bases are 
Bibliographic Information Service in vocational Training 
(BISVOT), training materials data base (Union Catalogue}, data 
base on experts in vocational training (Masters of Training) , 
data base on progr£unmes and courses offered by training 
institutions (Training Programmes) , data base on various 
projects of vocational training and education (Training 
Projects) and data base on meeting up-dates in skill training 
(MUST) . 

The planned data bases are those on training equipment 
(EQUIHOTLINE) , country profiles and vital statistics in 
vocational training (Training Statistics) , legislation in 
vocational training (LEGIVOT) , key words in vocational 
training (APSDEP Thesaurus), occupational titles and job 
descriptions (APSDEP Dictionary of Occupations) , and on 
computer coursewares and interactive video programmes (APSDEP 
Coursewares) . 

The current and expected information products are APSDEP 
Dictionary of Occupations, APSDEP Thesaurus, BISVOT Series 
(Training Policy, Advanced Technology, Trainers Training, 
Training of Women, Vocational Guidance, Administration of 
Training, Programme Development, Training Facilities and 
Equipment, Training Research, and Evaluation of Training) , 
Country Profiles, Directory of Training Institutions, 
Legislation in Vocational Training, Training Projects in the 
Asia and Pacific, Union Catalogue, Who*s Who in Vocational 
Training and Meeting Updates in Skill Training. In addition, 
newsletters, documentation bulletins, library accession lists, 
publication lists and phamplets are published. All information 
products are issued in two forms: hard copy and floppy 
diskette. 

In order to reduce printing costs and time APSDEP has 
introduced desktop publishing (DTP) techniques using micro- 
computers, laser printers, scanners and DTP softwares. 

The selective dissemination of information (SDI) concept 
has also been introduced to serve the users of the APSDIN data 
base more effectively. However, on-line search is not 
possible, because national rates of progress in 
computerisation are highly unequal in this region. 



New Trends 



There are many titles of jobs in the field of information 
service. Among them are librarian, documentation officer, 
information specialist, information scientist, etc. There is 
no clearcut distribution between librarian and information 
officer. But, in ten years from now there will be more 
information related titles than those of the librarian. 
Likewise, the number of information centres will increase, 
while libraries will show a decreasing trend. 

The conventional libraries have been concentrating their 
efforts in collecting books and documents. But information 
centres are limiting themselves to bibliographies rather than 
actual documents and focus more on collecting varied forms of 
information. While libraries are interested in text data, 
information centres are building text, numerical, voice and 
image data bases. By collecting more relevant, important and 
timely information on vocational education and training, 
information centres are in a position to serve not only 
decision makers and researchers but also teachers, students, 
parents and even vendors in the vocational education field. 

While in conventional libraries cataloguing alone can 
serve the purpose relatively well, in information services 
centres, indexing and abstracting become essential tasks. 
Patterns of information storage and retrieval are changing, 
too. With the advent of mass storage devices such as hard 
disks, floppy diskettes, magnetic tapes, CD-ROMs and erasable 
optional disks, more information can be stored in a relatively 
small space. Also necessary information can be retrieved at 
any place and time, provided that communication facilities are 
available. 

Libraries tend to react rather passively to information 
requests (retroactive service) because of their large 
collections of books and documents in fixed places and the 
inconvenience in transmitting information through the 
conventional delivery systems. In the case of information 
centres more active information dissemination is feasible 
mainly because of the portability of their information stocks 
and with the aid of computers and other communications 
systems. Therefore, more active interactions are expected 
among end users, and suppliers and producers of information. A 
good example of this trend is the selective dissemination of 
information (SDI) . If we adopt expert systems then the just- 
in-time service and the interactive user services will be 
possible with little help from information specialists. 

Issues and Suggestions 

It was stated earlier in the paper that the number of 
libraries will decrease. But, how many libraries will remain 
in any particular time frame is a big question because it 



requires reallocation of resources and personnel . Therefore, 
it is necessary to examine the current situation and future 
dexaand for information carefully and make long-range plans for 
an orderly transition. 

As the roles and functions of libraries are expected to 
change, it is necessary to redefine these roles more 
realistically in order to avoid any frustration or conflict 
with similar positions and roles in the field. The newly 
defined roles must be reflected in pre-service and in-service 
training programmes. 

One of the great barriers to open access to information 
is the lack of standards in data processing and 
communications. In other words computer hardware, software and 
communication systems are not compatible enough to allow free 
access and easy exchange of information among different 
machines and operating systems. Therefore, it is necessary to 
make provisions for developing relevant standards for easy 
processing of and access to information. 

It is expected that a large amount of vital information 
will be concentrated in a handful of persons or information 
centres. This phenomenon will no doubt cause some misuse and 
undue msmipulation of information which might threaten the 
existing social order and justice. Therefore, counter- 
mechanisms to prevent the exploitation and distortion of 
information for personal gains should be devised in advance. 

Undoubtedly, new technologies will be extensively used in 
the field of information service. On first thought, it might 
be encouraged under the name of efficiency and cost saving. 
But on second thought it might create great role conflicts. 
For example, a well equipped learning resources centre might 
serve the same functions as of a school. An information 
officer who can manage all the resources can perform the role 
of the future teacher as well. This puzzling situation will be 
experienced in administration and research fields too. To 
encourage it or not should be determined after a careful 
research and discussion. 
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MONDAY MARCH 13 . 



Associate Professor David B. Azidrews. Associate Professor of 
Psychology, Keene State College, Hew Hampshire USA. 
RBsptmdlng to Diversity: Learning styles in vocational 
education. 

Room 2 

Professor Merle E. Strong. Vocational Studies Centre, 
University of Wisconsin - Madison, USA. The Future for 
Vocational and Technical Education. 

Room 3 

Dato Hajl Ahmad bin Hajl Salleh. Director, Technical and 
Vocational Division, Ministry of Education, Malaysia. 
Alternative Approaches to Vocational Education - The Malaysian 
Experience . 

TOESDAY MARCH 14. 
Room 1 

Mr. Peter Thomson. Deputy Director, TAFE National Centre for 
Research and Develoi^nt. The School of Hard Knocks 
Revisited: The assessment of practical skills and experience. 

Room 2 

Nr. Stuart Nlven. Director, School of Further Education, 
Jordanhill College, Scotland. Recent Initiatives in Staff 
Development for Vocational Education in Scotland. 

Room 3 

Dr. Delina R. Hlckey. Interim Dean of Professional Studies, 
Keene State College, New Hampshire USA. Vocational 
Education: An Intematxonal perspective. 

Room 1 

Associate Professor David B. Andrews. Associate Professor of 
Psychology, Keene State College, New Hampshire USA. 
Responding to Diversity: Learning styles In vocational 
education . 
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Mr. Henry G. Macintosh. TVEI Unit, West Sussex Institute of 
Higher Education, United Kingdom. Technical and vocational 
Education Initiative Unit and its Impact on Curriculum 
Development. 

Room 3 

Dr. Delina R. Hlckey. Interim Dean of Professional Studies, 
Keene State College, New Hampshire USA, Vocational 
Education: An international perspective. 

THVRSPAY MARCH l^- 
Room 1 

Mr. Peter Thomson. Deputy Director. TAFE National Centre for 
Research and Development. Assessing Experience. 

Room 2 

Professor Merle E. Strong. Vocational Studies Centre, 
University of Wisconsin - Madison, USA. The Future for 
Vocational and Technical Education. 

FRIDAY MARCH 17. 

Room I 

Mr, Stuart Niven. Director, School of Further Education, 
Jordanhlll College, Scotland. Recent Initiatives in Staff 
Development for Vocational Education in Scotland. 

Room 2 

Mr. Henry G. Macintosh. TVEI Unit, West Sussex Institute of 
Higher Education, United Kingdom. Technical and Vocational 
Education Initiative Unit and its Impact on Curriculum 
Development . 

Room 3 

Dato Haji Ahmad bin Haji Salleh. Director, Technical and 
Vocational Division, Ministry of Education, Malaysia. 
Alternative Approaches to Vocational Education - The Malaysian 
Experience. 
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KBSraiDIIH; TO OIVBISITT: 
LSARNING mUS IN ¥0C4TII»fAL KMJCATION 
'"'llivid B. Andrtwi RbD 
Assodite Profenor of HftM^ 
Keene State College 
Ceene. NH 03431 
I»A 

VocaUoaal educat(»-s o^en enjoy an enviable clarity oi task: teach 
students specific identified skills, for spedfte applkatkms. Behind the advan- 
t^ of this clarity lies a vexing <k»uble enigma. One the one hand, a liigh per- 
cental of the students will not be doii« what tbey are trained to do for very 
long - imr cBre«'s and tedmolog^ emerge rapidly. Thus, in addition to tratn- 
iag ^edflc job skiUs, <me must alsofoois on "trantferable skills; in pitfticular 
improved id>ility to learn in tlwfuttn^. On the otter hand, no matter how good 
asse»ment and placement s^ms may be. any group of ^udents will have 
varied general ability, molivatiiHi. and primed modes of learning. Fdr these 
reasons, vocational educmors bave been leaders in the appltoatkm of teaming 
styles to instniction and in the teadiii^ ^neralizabte learning skills 

Sensitivity to leamhig style principles is even more important for voca- 
tional educatm in the international arena Muchmrenttea«^iii«isfor jobsor 
markets, and using curricula and materials, (teveloped by individuals from otl»r 
cultures or with diffmnt leamhig styles than ttoe usis^ them. Students may 
oome with varted cultural backgrounds, and may well go to wn'k in others. To 
f urth«' challenge the vocational educator, the teacher is often somecme who was 
trained in an envhiaiment ^milar to where the ipbs and the curricula originated 
- or has a temning style more compatible with that than with the students. 
Thus, providing teachers with mettods for understanding the learning 
preference of tMr students, and witb tl» curricula and materials to respcmd 
suooestfuUy to them is critical for sucoe^ul instruction. 

This paper will Ml at an approach to these issues based on current re- 
search m leamhig styles, cognitive psychotogy. individual differenoes in brain 
function, and the applicaticm of this information to the general improvement of 
vocational education interaationaity. 

Learning Styles - k Brief Hlstmy 

Teadters have long reoc^nized "stylistic" differences in their student's 
learnhig; but. systematic interest in preferred mode of learning has a very re- 
cent and difficult history. Prior to the 20th century only a very few theorists or 
researchers (eg. Sir Ftands Galton) even considered the issue. With the advent 
of intelligemse testhig and behavi<»'ism. both researchers, and leaders focused 
im identification of individual potential (intelligence) and the development of 
tbe optimal appn»ch to teadiing (tlie curriculum). In the 1920s and 30s there 
was some spotty interest in Audials (those who preferred learnhig through 
hearing) and Visuab (those who learned better through seeing); but. this faded 
from the mainstream quickly. In the 1960s Herman Witkin proposed that some 
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iadividual's perceptkm was bimd by omtextual looitKm (fteld dependent); 
while others could mm ea^Uy perceive items independent of their amteitual 
field (field indei^ndent) (Witkin. et al 1962). Quidcty. re^archers identified a 
substantial number of other dimensions of "psychdogical differentiation," soon 
to be known as cognitive style. Educators began to identify mher dimensions <^ 
individual differences in fadors omtributi^ to success in learning (Kirby. 
1979). Most recently interest in brain organizatiM (left and r^ht hemispl^re 
differences) has caulyzed an eipk>sion of interest in stylistic learning 
differences (N ASSR 1 982). K recent count by tl» author yielded over 90 
(almost certainly not aU) different dlmensbns ci learning style. Amid current 
concern for improvement (tf educatt«m and confusitm a? to the appropriate 
model(s) of learning style, the field has become iilive with a myriad ol 
entrepreneurs ready to provide tteir assessment instruments or curriculum. 
For the practitioner the situation is perplexing. 

Tlie BraiA and Learning Styles 

Recently there has been a remarkable interest in left and right temi- 
sphere brahi functi<m and what it suggests about leamhig style (Languis, 1984). 
While the evidence su^sts that the differemss between the two hemispheres 
of the brain is very small* and ail tasks are dfme with both hemispheres, the 
power <tf this brain-ba^d metaphor has |Mt)fved quite compelling. 

I h$ive been wcvking for 4 years with the mapping of brahi eteorical ac- 
tivity of individuals while they are thinking, teaming, reading, writing, etc. 
This work aUows visualization ci the brain f unOicm oi individuals while they 
are engaged in a learning task. The data have produced dear patterns d difTer- 
entiated brain f uncticm of individuals with putative learning style differences. 
However, the most dramatic variation is seen in the brain acuity of the same 
indfviduai apf»'oaching the same teaming task using different learning strate- 
gies (demcmstrattons will be provicted). Furthermore, individuals taught vari- 
ous strategtes for teaming are abte to modify their learning approach, their 
brain activity and their learning success (Andrews. 1986). These results (largely 
confirming the wcH-k ci Luria. 1973) have ted to the development ci a model of 
brain function in learnii^ that acknowledges and identifies individual differ- 
ences in learning style, but places the emphasis on those areas where tearners 
can become active jf* regulating their own teaming. 

Learaisg Model 

As the model below indicates, we must recognize individuai differences in 
preferred modes of input (including attentioo) and output. If the method of 
getting information into the teamer or in finding out what the learner has 
teamed uses a 'Veak" channel the results may not be representative oi actual 
leamii^ or teaming ability (eiamples will be provided). The knowledge 
acquired by an individual takes the form of representations. These can be of 
dLferent types, will have different content (based on the individual's past 
experience) and have unique organizatiofi (e.g. if organization is mete holistic <v 
field dependent or simultaneous, we might say it was of the right hemisphere 



type; if more discrete, logicai iff sequential, we miglit say it was of tlie left 
hemispbere type). The tyiw d refu'esentatkms a individual has wiU determine 
what will be motivating, attended to, and retained. 

AU learning is subject to iranrforuitons. When we see a teacher do 
something and repeat it, we have a visual eiperience transformed into a pro- 
gram for muscle movements that will produce the same result. When we read, 
we convert visual symbols into auditory codes which we convert into represen- 
tatkmal meaning Suooes^ul lean^s omtinually tran^wm what they are given 
into the form that is best related to their mode d representation - e.g. I convert 
most things into visual imagery/representations, regardtess oi the OTiginal f<»rm 
cf tlw input. Less successful learners do not trantf(H-m, and thus, tend to not 
retain well 

Eadi of us has omlroli by whu^ we regulate our leamii^ The^as 
learning strategies; however, the most important part ti ccmtrds is the setting 
of goals and the monitcv ing of our progress relative to the% goals. This is aiti- 
cally dependent on the operation d the frcmtal ldl>es d the brain, the part of the 
brain that is unique in the human, and the part that develops its mature func- 
tion the latest (about age 16). 




Application to laslruction 

Any attempt to improve student learning must focus not just on matching 
the learning activities to the partioilar input, output and representation prefer- 
ences of the learners, but make the learners active in the control and transfor- 
mation oS their learning activities. Successful learning is always an active effort 
on the part d the learner. The most successful learners are those who best un- 
derstand their learning strengths and weaknesses, thus knowing the most ef- 
fective types d controls and transformations for them to u^ in a learmng task. 
This knowledge (metacognitive knowledge) enables the most effective general- 
ization of learning skills to new situations. 

Asieiinent 

A critical questions in the applicati(m of this knowledge is how to assess 
individual learning style differences. I suggest three general principles: 

1 . Never try to make a universal assessment. The critical assessment is d 
those learners present, in the current learning context. It is not dear that any 
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specific set of dimenskms of tearning style is present in all situaticms ^ critical 
to all tasks. The only critical condition for tearning is learner activity! 

2. It is more imiMxlant tat tlie learns to learn about liis or ho* learning 
s^engths and learning opticms than it is f«- the instructor to make a oorred as- 
^ssment. Students need to engage in group goal-oriented tasks where they can 
see the different ways that others approach the task. It is most helpful to fre- 
quently ask people "how did you do that?", "why did you do it that way?", "how 
else could you have dcme itr. "vbich way would work bestr, >hy?" 

3. Use infca-mal questions and observation (rather than formal assess- 
ment) to get a sen^ ci learner preferences (examptes will be given). 

What to do villi tlw resolu 

Success in applying learning styles informatto depends on accurate 
identification at learning ^s. the approach of tl» learners and the teacher, 
and the decistcm about how to apply this infcH'matton. The most commim ap- 
proach to teaming styles is to match teacher and lean^ styte. While that will 
produce rapid initial learning, there are three reasons that it may not be the 
best approach. First, there will be nothing to produce change hi the leam^'s 
approadi. strengthen weaknesses, or teach functioning in difficult situations 
(matters of considerable cross-oiltural s^nificanoe). Second, teadiing is difficult 
m modes other than one's preferred mode. Third, any ^Dup will oontahi a 
variety d leamii^ preferences; matching styles becomes very diflficult, at best. 

The following principles are recommended: 

1 . Focus on the attainment of goals - not the methods are used to get to the goals 
(untess a specific method is necessary (then it is a ^\)). Beware - what seem 
like necessary methods may be our habits or preferred modes. 

2. Give students opportunities to view the g(»ls and make suggestions for how 
to get there. Have smaU groups share ideas and come up with proposals. 

3. Vary the teaching approach (suggestions will be provided). 

4. Have the students teach es^ other as much as is practical 

5. Build hito all teaming activities c^portunittes for students to plan procedures, 
and to evaluate critically what has been accomplished. 

6. Know your students - their pricr knowledge, their mial and personal prefer- 
ences, and their goals. Teachers must "team the students" as well as teach the 
content. 

7. Start where the students are; but. challenge them. 

S. Make su^esUons for operations that the students can "do in their head" - e.g. 
alternative trantfcn-mations. organizations, controls. Focus on the students hav- 
ing difficulty learning. 

9. Seek guidance from students in the teaching of future students. 
Coodusioii 

Effective instruction requires semsitivity to individual differences in 
modes of learning. In vocational education in the international arena this is 
particularly critical, given the cultural variation, mobility, technological innova- 
tions and the need for more generalizabte vocational training. A better under- 
standing of brain function, currently becoming available through new technolo- 
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gles. is an Invaluable aid to imi»wd understanding of individual dirrmnoes in 
learning style. Ttese results, oombii^ with furtlier research on learning style 
will enable us to devek^ better modes of vocational instructira. 

Additional Information Available 

Detailed printed information is available from the autlKV on tbe following: 

1. The tearnliQ model presented bere 

2. Interventicm strat^tks to imftfove teaming, based on tbe model 

3. Guidelines for teaming style sentitive instruction 

a. devehnpmental issues - p^sonal and cultural 

b. fflultisensory approaches 

c interactive teadi^ models 

d. feedback from students 

e. change of teaming styte 

f . lov oost/lov training modes d tsaictsr training and 

currteuium <tevetopment 

4. A model of brain f ui^tkm identifying individual difference in teaming 
3. A model fo* infi^mal asse^ment ot learning styte pref^enoes 

7. An anm^ated bibliography of leamhig styte asserament instruments 

8. A leamhig styles biblio^aphy 

9. A "master list" of identified proposed learning style dimensions. 
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THE FUTURE FOR VOCATIONAL AND TECHNICAL EDUCATION 



by Marta E Strong, Dinc^ 
Voca^naf Sfuctos Center, University of Wisconsin - MmHson, USA 

The welfare of any nation and the quality of life of its dtizens depends upon the 
ability to plan for the future and to provide a workforce that Is not only effective and 
effident, but one that can compete internationally. 

The purposes of this presentation are timfold, name^, to share with you a 
process thai was used in Wisconsin to address the future ne^ of the work force 
and to highlight some of the issues and findings for the development of vocational 
and technical education, particularly for Wisconsin. The process that was used has 
impteations for any state, province, or nation because it can be replicated. The 
findings shouki also be of value, at least, as a starting point in your thinkir^ about the 
¥vork force needs in your state or nation. As one considers w(Hk force needs across 
the worki. there are obviously many differer^s. However, as economies are 
becoming more regional and worklwkto in nature, our needs are similar in many 
dimensfons. 

Rational and Activity Plan 

As a part of the Wimnsin Vocational, Technkiai and Adult Education System's 
75th anniversary, the State Board enlisted the Vocational Studies Center to 
implement 'The Future of Working Wlmnsin" project. In proposing an approach, it 
was believed that a strategy shouki be devefoped that would cause us to take not 
only a ^ure view but a somewhat global view as well. While vocational and 
technical educators have always been conditioned to look at immediate manpower 
and training needs in their communities, it seemed appropriate that we cause our 
leadership to take a much brooier look based on the premise that Wisconsin will be 
greatly affected not only with what will take pl£^ in the nation-but In the world as 
well. 

As a part of the effort, the Governor's assistance was solkated and The 
Governor's Confererx^ on the Future of Working Wisconsin" was hekl in February of 
1987. More than 800 national, state, and local leaders from business, industry, 
agrk^ulture, govemment, labor and education came together to consider the needs of 
the work force in the 21 st century. 

Several strategies were used that have contributed to not only the success of 
the conference itself, but to the continuing impact on training in Wisconsin. A 
planning committee was organized consisting of educaton, business, labor, 
agriculture, and govemment representatives. They helped identify the large topical 
areas to be addressed whk:h will t>e shared later. Their assistance was utilized 
throughout the planning, implementation, and foiiow-up of the conference. 

An early strategy agreed upon to address the topics was to secure the best 
resource person In the nation on each of the major topics in order that they could 
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provkle papers and sf»ak from a nmional or international perspective. These 
spesd^ers v;«»r8 then fottowed by state teaders who oouM react or relate the content to 
Wisconsin. Only a limited numter of edt^s^rs were used as speakers as the 
objective of tf^ conference was to took at the "t^ picture* of work force needs with 
implementation mrategies and plans for education and training to be the next step. 

Eexih of the 1 6 vocational, technical and adult education distrids in Wisconsin 
ider^ified teams of participants to attend the con^nce. Staff, board members, 
business, agrlojitural, and ^r leaders were incliKied. It was the responsibility of 
this team to plan further activities for the (tevetopment of their strategic plan for 
vocational and technk»l educatton in thtir cfistricts. 

it Is, of course, difficult to measure In specific temrts, the impact of the overall 
acti^. but the strategy of the activity earned to be successful. The conference 
itself received a fine e>«luation. There Is e^ctonce that districts have continued to 
hokf discussk>ns on the report and that it has made an in^>s^ on their annual 
strategic planning exerdse. The report consisting of near^ 500 pages has served as 
an excellent resource document. 

Workforce Considerations 

As a framework for considering the needs of the work force, the foltowing main 
topics were used: 

• Demographics; 

• Economk:s; 

• Manufacturing and industrial development; 

• Agriculture, i^ribusiness. and biotechnok>gy; 

• IHealth care delivery; 

• Servk» industries; 

• Communications technok>gy; 

• Aerospace technology; 

• Energy and natural resources; 

• Quality and worker productivity; 

• Opportunities for working Wisconsin; and 

• The future of education and training. 

it will not be possible to address each of these main topics with any degree of 
comprehensiveness but only to highlight a number of points that may be of interest to 
you and that are exemplary of the final reports content that is available. 

Demographics and Other Workforce Constderations 

Let me highlight just a few demographics, some that may have implications to 
ail of us no matter where we Hve in the worid, othere that are more spedfk; for the 
U.S. 

The workl population growth is projected to sbw for the remainder of this 
century; most qf the growth is expected in the less cif eloped countries. For those of 
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us in developed a)untries, population increases are not expected to l>e a prot)lem, 
but taking the glot>a) view, the story is different. 



Brown, (1 988) in a recent issue of Worfci Watch, addressed the problem of 
popuiaton growth in lesser developed atuntries and its contritujtions to the expansion 
of poverty. 

India, with near^ 800 million prople today, could ackl another billion 
before its growth comes to a halt late in the next century. The 
population of Wisconsin-sized Bar^ladesh Is expected to go from 
104 million to 342 million before toveling off. 

In Africa, World Bank demographics foresee Ethiopia's population of 
46 million swelling to 205 million, (p.2) 

There has been a wide divergence between the U.S. emptoyment growth and 
the employment growth in other industriaHzed countries. The baby boom generation 
has a different timing in eadi country: Canada and the U.S. had the baby boom in 
early 1970s, Westem Europe in early 1980's; asvi Japan and AustraHa in the late 
1980's. 

The population growth In the U.S. is projected to sk)w. Net migration is 
expected to be 20 percent of our population growth. The share of our population 
over age 70 will continue to increase with a particularly sharp increase in the over 80 
po^lation. This later fact is no doubt representative of the entire developed worid. 

Over the past five years, nearly 90 percent of our labor force growth has been 
among women, blacks and Hispanics. The labor force participation rate for women 
ages 25 to 44 is projected to rise from 70 percent in 1984 to 80 percent by 1995. 

Ninety percent of the job growth is projected to be among the service producing 
industries in the economy. Manufacturing employment is projected to grow modestly. 
A high percentage of projected job growth v.iil be found among highly skilled 
professional, technk:al, and managerial jobs. 

Relative lack of credentials for a wide range of U.S. jobs contributed to labor 
market dynamics; occupational mobility is high among U.S. workers, particularly 
among the young and those in lower skilled jobs. 

Cetron (Cetron, Rocha. & Luckins, 1988) In speaking of the rise of knowledge 
industries indicated that 

about half of the service workers will be involved in collecting, 
analyzing, synthesizing, stmcturing, storing, or retrieving information 
as a basis of knowledge by the year 2000. Half of these people will 
be working at home. 
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In terms of manufacturing im&j^ry, it is no sacrat that the U.S. is in a peftod of 
stagnation. Jasinowski (1987), Executive Vice Presktont and Chief Economist for the 
National Association of Manufadurers, taidng the glotml view, sup^rted the following 
to strengthen the U.S. manuf»:turing economy: 

• There should t>e a national commitment to trade competitiveness. 

• Tlwre should fc)e an increased recognition of manufacturing's importance 
to economic health. 

• The fiscal defidt should be reduced. 

• TrsKte policies shoukl be mrer^thened to stimulate exports. 

• The exchange rate should be lowered. 

• improvements In corporate fid>ifity to con^e are essential. 

• There should be further r^ulatory reform to reduce govemmentaiiy- 
mandated costs on the private sector. 

• Polides should be institute to raise investment and savir^s. 

• Greater support shmjid be gWen to technoiogteid innovation. 

• A more ^abie financial environment should be created. 

• tnv^tments in education arKf retraining should be m^. 

• The central criterion for m#>r policy (^:i^ns shoukl be their impact on 
trade competitiveness and growth, (p. 100) 

Barman (1987) suggested that Wisconsin must target industries that 
complement the advante^s the state h^ to offer business. Wisconsin's challenge 
becomes one of cs9>itanzing upon changes by: 

• afH>lyirtg new technologies to im|»t>ve produdhdty; 

• appVing new tedinologies to develop new products; 

• finding niches for ^e's businesses in global markets; and 

• providing an infrastructure conducive to business growth, (p. 106) 

Berman further outlined five key factors necessary to creating a competitive 
advantage for Wisconsin. They are: 

• Provide access to technology. Continuing to nurture and develop 
facilities in the University of Wisconsin and vocational education systems 
vill do this. 

• Providing a skilled and flexible work force. 

• Building and maintaining slequate infrastruc^re. 

• Acquiring capital for business inve^ments. 

• Devetoping a positive entrsprsneurial climate (p. 107) 

Kinney of Allen-Bradley Company (1987) suggested that with workf competition 
the quality of mani^ement may be the most impormnt factor affecting the future 
health of Wisconsin's industrial economy. 

One of the most important attributes to quality management is greater 
responsh^eness to changing market needs. Essential to quality 
management is: 
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• Greater attention to c^alHy of product and people; 

• Greater concern for pro(&«:tivity and cost control; 

• Greater emphasis on long-temi performance; and emphasis on 
innovation and rislt-taldng (p. 113). 

Wenzei (1 987) suggested that: 

We stand on the threshold of a burgeoning health care system, one that 
has already changed more in the past 20 years than it had sirK» the 
turn of the century. The changes we will see in the next five years are 
so mind t>oggiing that we will find oursehres in a "Whitewater" period in 
the evolution of health care (p. 161). 

Wenzei, in supporting his promise atx)ut change in health care, set forth 
the following points: 

• For 1987, it is projected that $512 billion will be spent for health care as 
compared to $42 billion in 1965. 

• For this same period, cost rose from 5.9 to 1 1 .0 percent of gross national 
product. 

• Regardless of how health cars is supported, choices will have to be 
m^, however, public policy will increasingly demand "health care as a 
right." 

• The surface has only been scratched in the development of medical 
technology. 

• Future technology will deal princtpaliy with genetic engineering and the 
installation of spare parts. 

• If America's good health is to be the number one priority, we must 
continue and Intensify efforts to insure the goal is met. 

Louis Branford (1987), president of the Public Service Satellite Consortium 
in Washington. D.C., spoke of the great strides that have been made in space 
technology since Sputnili was launched in 1987. While the U.S. continues to 
maintain a prominent role In space technology, space related research and 
development is being conducted in many parts of the world. 

Branford suggested that we t>eamed with pride 30 years ago as we 
laufKhed an object the size of a grapefnjit into orbit but today we think nothing 
of launching satellites 39 feet tall with solar panels extending 50 feet across. 

Satallite capacity has increased dramatically. INTEL SAT VI has the 
capacity for 120.000 simultaneous two-way telephone drcuits. plus three 
television channels. 
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Fiber obtics Is another broaktlmHjgh in telecommunteatlon^ A 
single finger thick strand of ^ii^ cable could cany every telephone 
conversation held on an avere^ business day In the U.S. 

Telecommunicatton technology Is not on^ transfonning the way we woik, 
but the we learn. The ImpRcatior^ for the worK force and for ediKStion and 
training are very great. 
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ALTERNATIVE APPROACHES TO VOCATIONAXi EDUCATION - 
THE MALAYSIAN EXPERIENCE 

By 

Dato> Hajl Abnad bin Haji sal eh 
Director 

Technieal and Vocational Education Division 
Ministry of Education, Malaysia 



Introduction 

As we approach the end of this decade, vocational educators 
throughout the world must surely be confronted with a good 
number of questions and issues which do not seem to have 
clear-cut solutions. What will vocational education be like 
in the 1990 's and beyond? With rapid technological changes 
never before imaginable, will there be significant changes in 
the structure, contents and directions of vocational education 
systems in the coming decade? Should preparation for specific 
available jobs remain the major basis for planning vocational 
education programmes? Are our vocational education programmes 
responsive enough to the needs of students, community and 
employers? Is vocational education held in high esteem by 
students, parents and the community or is it considered good 
only for "second raters"? should vocational education be 
terminal or should there be provisions for upward mobility in 
the system? 

Coming from a developing country like Malaysia where vocational 
education is a relatively new phenomenon when compared to 
general education, these questions must seem especially 
critical as the nation's desire to join the ranks of the 
world's industrialised elite group can possibly be realised 
only with the availability of a highly trained workforce. High 
national expectations, therefore, can place the vocational 
education system under a tremendous pressure and great 
accountability to "deliver the goods" as it strives for further 
improvement in both quantitative and qualitative terms. 

I certainly do not profess to know all the answers, what I 
will attempt to do, however, in this short paper is to 
highlight some of our experiences in this interesting field of 
what is termed "vocational education" with the hope that, 
somewhere along the line, some of us may identify ourselves 
with the problems and issues being raised and mutually benefit 
from the ensuing discussions. 

There definitely are no easy solutions to the issues 
confronting vocational educators. Quite often we are faced 
with programme objectives which are in conflict with one 
another. For instance, making a programme too job specific 
will often be at the expense of provisions for further 
education and vice versa. However recent developments in 
vocational education in Malaysia have shown that objectives 
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and issues have to be clearly and explicitly addressed in order 
to make our programmes more effective and "marketable**. 

The Position of Vooational Education 

In many developing countries, vocational education has somehow 
been relegated to the bottom of the educational hierarchy. 
This is in spite of the fact that the rapid development of 
science and technology in our present times requires education 
to prepare students to face technological changes and to be 
relevant to the world of work. Vocational education has a 
large and major role to play, especially if technology is to be 
applied to the problems of development, in terms of skilled and 
trained manpower to carry out the task of economic development. 

Signifieanoe of Vooational Education 

In the broadest sense, and at the risk of over-generalising, 
vocational education can be defined as '*any kind of training 
that relates to job and job skills**. Available literature has 
given varying definitions of vocational education in accordance 
with varying levels of national industrial development and 
requirements . 

Vocational education, according to UNESCO, should be **an 
integral part of an overall system of education and as such due 
consideration should be given to its cultural content. It 
should be more than training an individual for a given 
occupation by providing the persons concerned with the 
necessary skills and creditable knowledge, which should also, 
in conjunction with general education, provide for the 
development of personality and character, and foster the 
capacity for understanding, judgement, 
self-expression and adaptation to varying environment'*. 

The role and importance of vocational education, especially in 
an age of accelerated development of science, technology and 
industrialisation, cannot be over-emphasised, more so for 
developing countries. Many countries which are relatively 
•*young** in history and management of vocational education have 
been *' struggling** with its various definitions, role, structure 
and position in relation to the national general education 
system. We in Malaysia have not been spared from this 
predicament. Through various trials and experimentations in 
the planning and implementation of vocational education in 
Malaysia, we certainly hope that we have managed to correct 
some of the misgivings about vocational education and provided 
it with some amount of self-respect in its present position in 
the country's education heirarchy. 

Vocational education is necessary in order to: 

(a) raise the general technological literacy of the people to 
face technological changes 

(b) provide an infra-structure and a technological base for the 
supply of skilled manpower 
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(c) prepare men and women in such a way that they will be able 
to meet technological changes and overcome unemployment due 
to technological obsolescence 

(d) provide greater democrat isat ion in education and to serve 
both individual and social needs. 

Clearly Defined Aims and Objectives of Vocational Eduoation 

In line with the stated definition and role of vocational 
education, it is obvious that there are enormous implications 
for the vocational education curriculum. In the formulation of 
curriculum in vocational education, it is essential to be able 
to work from certain established principles. For the 
curriculum to be relevant and in line with the needs of the 
country, it is most important that relevant principles and 
issues are clearly and carefully addressed. 

Every nation's vocational education programme should have 
clearly defined aims and objectives. These must be spelt out 
in unequivocal terms. Sudden and frequent changes in 
objectives will hinder the smooth development of vocational 
education and its curriculum. Without a clearly defined 
direction the curriculum will be subjected to incompatible 
demands. It will be a curriculum without "objectives". 
Without doubt curriculum contents must necessarily change from 
time to time to reflect changing needs and technological 
developments but the very basic and crucial principles of 
vocational education must be explicitly defined and agreed upon 
by all. 

The Position of Vocational Eduoation in Relation to the 
National General Education System 

This would have implications as regards the target group of 
students for vocational education and the articulation of the 
vocational education curriculum. Whatever the overall 
objectives, the development of the curriculum must necessarily 
be suited for the target group of students. The curriculum 
must also reflect the articulation necessary for entry into 
vocational education and for studies after vocational 
education. It is needless to state here that vocational 
education generally must not be terminal. To allow it to be so 
would be wrong for the many students in the system who have the 
ability to benefit from vocational education. In the context 
of the changing nature of vocational education of today, the 
fast changing technological advances and the trends and 
directions of development of vocational education, to do so 
would mean not understanding the nature and needs of present 
day vocational education - 

The Vocational Education Curriculum Must Reflect Changing 
Technological Keeds 

The roost substantial development for vocational education, 
during the last few years and also for the near future, will be 
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the response to the changing nature of vocational education 
itself. This will be the biggest curriculum challenge for 
vocational education planners and managers for the 1990 's. In 
many areas in vocational education, the world of work has moved 
from the xaanual craft trade nature into a vocational education 
of a higher technological, sophisticated and of a more 
cognitive nature. This is brought about by developments in 
electronics, robotics, miniaturisation, automation and a wide 
range of futures technology. This changing trend will 
accelerate in the years to come and is often difficult for the 
vocational education curriculum which has traditionally been 
manual craft and less cognitive in nature. The curriculum must 
necessarily now move to a different level of academic emphasis 
and heed the call for higher levels of abilities in the 
cognitive domain. There is a greater need for application, 
analysis, evaluation and synthesis levels of abilities. The 
curriculum must recognise and reflect this changing trend and 
must also cater for the change of attitudes and perceptions of 
vocational education that will inevitably come with these 
technological changes. 

General Education Components in Vocational Education 

An often repeated criticism of ths vocational education 
curriculum is that it includes general education and that this 
is a waste of time. General education may be wasted on 
students who do not have the means or the desire to benefit 
from it. It may be unnecessary for the still very manual trade 
skill areas. However, many areas of vocational education do 
need general education and vocational education students of 
today will benefit from it. This is all the more true in view 
of the above changing technological trends. In addition, it is 
becoming more accepted everywhere that all prograrames should 
include a component of general education as modern life 
requires increasingly a higher level of general education. 
General education in the vocational education curriculum, 
however, roust be closely related to the needs of vocational 
education. With the progress of modern industrial technology, 
this component of general education becomes more important. 
More and more traditional manual skills have given way to 
modern machinery and equipment where the emphasis is moving 
towards a more theoretical understanding rather than actual 
total manipulative skills. It is relevant for the vocational 
education curriculum planners to note that the craftsman of 
today and tomorrow must know more about mathematics and science 
than his predecessor. Providing up-to-date instruction in 
these related general education components in the vocational 
education curriculum is becoming as valuable as the instruction 
given in trade skills. 

The Broad-Based vocational Education Curriculum 

The amount of literature and arguments on this issue is as old 
as vocational education itself. However this is proving 
increasingly true as the changing trends is slowly but surely 
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reinforcing the position. A re-statement of the need for a 
broad-based curriculum in vocational education is as follows: 

(a) it is needed to provide a broad foundation which gives 
would-be workers greater flexibility and resilience to 
changes in technology and changes in the employment market. 
It is a guard against "technological obsolescence" 

(b) technology is becoming more complex and the need is 
increasingly towards more maturity and lower initial 
training. The curriculum should be directed towards a 
preparation of students that is initially broader in nature 
and more specialised in later stages if necessary 

(c) modern technologies need workers with a broader breath of 
view, more knowledge and skills, and a greater adaptability 
to change. Many vocational areas today require knowledge 
in more than one area. Industrial changes today are 
reducing or eliminating old skills and are creating dema. is 
for new types of skills. "Vocational mobility" is 
increasingly important in today's world of changing 
technology. The uneducated or the narrowly trained becomes 
obsolete and the cost of retraining today is prohibitively 
high and very time consuming and tends to be very 
inefficient in a vocational education system. 

The need for a broad-based curriculum in vocational education 
is being reinforced by day-to-day developments and the 
direction of future trends. The need for a broad-based 
curriculum should no longer be doubted. 

Mini-case study i - The Mew vocational Education System 

Vocational education in Malaysia is carried out in Forms 4 and 
5 (Grades 10 and 11) parallel to the general education streams. 
A recent development in vocational education in Malaysia was 
the introduction of a new system for vocational education in 
1987 incorporating the above philosophies, objectives and 
approaches . 

Under the new vocational education system, students undergoing 
a particular course follow a common curriculum in the first 
year during which they undergo a continuous assessment system 
and are given guidance and counselling. In this year, students 
are able to determine their inclinations, interests and 
capabilities in the fields which they have chosen. In the 
second year, students are then given a choice to enter the more 
academic concentrated vocational stream or the more practical 
oriented skills stream. In the vocational stream, students are 
given a strong emphasis on academic subjects and a 
technological oriented studies to provide them with a better 
foundation for a possible further education in technical 
colleges and polytechnics without significantly affecting 
vocational skill development at the required level. The 
academic subjects taught are at par with similar subjects in 
the general education streams. In the skills stream, students 
are given more time on practical training to provide them with 
a higher proficiency in trade skills as required by industry. 
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students from the skills stream are also able to undergo more 
advanced training at the vocational schools. 

Besides these two-year courses, the system also provides short 
and specialised programmes of one year duration. Students, 
after completing Form 3 (Grade 9), who are interested in 
pursuing vocational education but do not want to follow the two 
year programmes, can enrol for the one-year basic short course 
in a specific skill area. This course is a more practically 
oriented programme than the two-year course and is designed to 
meet industrially required skills standards. The new system 
also has specialised one-year courses designed to cater for 
students who have done well in their vocational studies and are 
interested in pursuing further one-year advanced training in a 
specialised vocational area. 

The objectives and structure of the new vocational education 
system is in line with the objectives of raising the general 
technological literacy of the people to face technological 
changes; to provide an infra-structure and a technological base 
for the supply of skilled manpower; to prepare students to meet 
technological changes and overcome technological obsolescence; 
and to provide greater democratisation in education and to 
serve both individual and social needs. It has in addition 
managed to put in clearer perspective the position of 
vocational education in relation to the national general 
education system. The new system has also facilitated the 
development of vocational education curriculum, that will meet 
changing technological needs, that incluJes general education 
and that is broad-based. 

Mini-case Study 2 - A Total coursework System for Engineering 
Trade Courses 

Practical work is an important component of vocational 
education. To further complement the implementation of the new 
vocational education system and the achievement of its 
objectives of facing technological changes and to meet the 
changing nature of a more sophisticated and cognitive 
vocational education that calls for a greater need for the 
abilities of application, analysis, evaluation and synthesis, a 
total coursework system for engineering trades was developed 
and implemented in 1987. 

The practical projects in the coursework system were developed 
through a skill matrix system and a criterion-referenced 
evaluation aiystem is extensively used. The coursework system 
calls for self-evaluation by the students of their own 
practical work in specially designed assessment forms which 
leads towards a skill profiling of the students' practical 
abilities- So that every student could have a copy of the 
coursework book, the Ministry of Education, Malaysia, funded 
the printing and dissemination of these materials to all 
secondary vocational schools. Students could then have a 
permanent record of all the practical projects carried out in a 



46 



ERIC 



52 



single document for presentation to would-be employers and 
other interested parties. 

Tlie Vooational Education Currioulum - Future Heeds 

The curriculum in any educational programme can be considered 
as one of the most critical components determining the success 
or failure of the programme. This is also true in the c«:.e of 
the vocational education curriculum. In fact, this issue is 
more critical in the case of vocational education as it is 
often under close scrutiny and not clearly understood readilv 
by a lot of people who will have no hesitation in levelling 
constant criticism at and demanding unrealistic expectations 
from vocational education. 

The actual technical contents of the curriculum will often have 
to change and be up-dated and up-graded. Various methodologies 
exist for curriculum development in these areas. However, 
certain principles of the curriculum should not change. Having 
established these principles and issues, the curriculum is then 
developed accordingly. This paper has attempted to address 
this aspect of the vocational education curriculum and the 
issues involved. To a large extent, it is based on the 
Malaysian experience and the development and evolution of 
vocational education in Malaysia. It is hoped that these views 
and experiences find commonality and will be useful to other 
developing countries, where vocational education is relatively 
"young", slowly "maturing" and "searching for directions" to 
evolve into a vocational education system that will take its 
proper place in the hierarchy of the nation's education system. 

Conclusion 

I certainly do hope that some of the issues raised in this 
paper will result in meaningful discussions that will be of 
benefit to all of us. It is amazing to note that with all the 
tremendous amount of research and development being carried out 
throughout the world in this fascinating area of vocational 
education, what we know today is still very much like a tip of 
the ice-berg, with so much more that needs to be explored. As 
we find solutions to existing issues, new issues begin to 
emerge. With the sharing of experiences in conferences like 
this and perhaps with a little patience, hopefully we can look 
forward optimistically to providing more effective and 
meaningful vocational education programmes in order to maximise 
the potential of available human resources in our respective 
countries. 
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Introduction 

The purpose of this introduction is to describe briefly the ammgenients for the deliveiy of 
vocational education in Scotland as a backcloth against which to see the provision fc^ staff 
development Vocational education, pre-service and in-service, foi* ciaftsmen and 
technicians, their counterparts in business and conunerce. and support staff in the caring 
professions is referred to as fcvmal further education (1). For administrative purposes this is 
further divided by the Scottish Education Departnwnt (SED) into non-advanced ^^uther 
education (NAFE) and advanced further education (APE). 

NAFE makes provision for occupations such as bricklaying, welding, plumbing, catering, 
secretarial work, retail distribution, motor vehicle mechanics, first line supervisors in 
manufacturing indusuy, agricultural, fishing, horticultural and forestry wc»ic, textile 
manufmnure, nursery nur^ng and many more. The objectives of NAFE are predominantly 
concerned with the abilities to recall, understand and apply t^isic information and skills. On 
the mher hand APE makes provision for occupations where the additional abiUti^ to analyse, 
synthesise and evaluate are also very important in, for example, leisure and recreation 
management, industrial design, engineering production technology, computing systems 
analysis, surveying, travel and tourism, accountancy, insurance, marketing and banidng. 

The major providers of NAFE are 50 further education colleges which are suppcmed by Local 
Education Authorities (LEA) i.e. local government agencies. These colleges s^e some 
200,000 (2) students with 7000 academic staff. However a limited range of NAFE courses 
are offered in secondary schools for pupils who have chosen to remain at school beyond the 
stanjtory leaving age. There are in addition a few private agencies which provide a very 
limited number of courses. Small numbers of course modules are also provided in some of 
the Sconish Central Institutions. These are colleges which are funded by direct grant from 
central government and which are controlled by boards of governors. The vast majority of 
their work is at advanced and degree level. 

In 1983 the SED inttwluced an Action Phn (3) for the reformation of NAFE which 
culminated in the introduction of a single qualification. This qualification called the National 
Certificate replaced a whole range of separate certificate and diplonia awards. It is awarded 
by the Scottish Vocational Education Council (SCOTVEC). 

Under the Action Plan the entire NAFE curriculum was reorganised into a modular form and 
a vast catalogue of National Certificate modules - more than 2500 - has now been introduced. 
This enables individual learners and/or their employers to concattnate modules into 
programmes of study which best meet their needs. 



Each module is characterised by a unique descriptor (4) which includes as well as its naiw 
and National Certificate catalogue number the following features: 

a) a list of learning outcomes - usually four to six, 

b) subject matter content ot alternatively a statement of context in cases wha« the 
module is process-centred, 

c) suggested teaching/learning methods for the delivery of the module, 
and d) a recommended nnode of assessment. 

All modules arc associated with forty hours of teaching/learning activity which also includes 
the time for both formative and summativc assessment 

The lecturers and teachers who deliver the modules arc free to design and implement 
whatever teaching/leaming apprcKiches they choose, provided the learner overtakes the 
prcscribed learning outcomes. Learning outcomes arc sacrosanct Although methods of 
assessntent are strongly recommended, alternatives are acceptable where they are agreed in 
advance by SCOTVEC external assessors. 

A majOT overhaul of AFE is now under way (5). In the current piloting phase new and 
replacement courses for the existing provision arc being constructed in the form of units. 
These units may be of variable size in terms of study time. Credits will be accumulated for 
units successfully completed with a notional 40 hours of successful leaming activity being 
associated with one credit 

Three awards arc available, viz:- 

(1) Higher National Certificate 12 credits 

(2) Higher National Diploma 30 credits 

(3) Higher National Unit Certificate 

The first two of these are awarded for groups of units in specific subjects, c.g. electrical 
engineering, management, or even rock music performance. The tiurd award offers learners 
a means of recording individual units which have been successfully completed. 

Staffing In Further Education Colleges 

Hierarchical management structures are the nonn in the Scottish colleges. Every college is 
managed by a council which reports to the local education authority. Membership of tiie 
councils represents the interests of the industries, businesses and the communities served by 
the colleges. 

The Principal of the college is in effect the chief executive officer of the college council. In 
most cases the principal is supported by a vice-principal, a number of assistant principals, 
heads of departments, senior lecturers, lecturers and a range of technical, administrative and 



secittaiial support staff. Assistant principals conanonly have cdlege-wide f^xmsibitities 
for learning resources, staff development, maiiceting, etc. Heads of i^iartments aie 
le^nsible for courses in particular fields of study, building technology, <tf!lce arts, science 
and mathematics, and so on. Senior lecturers are responsible to heads of departn^ts fen' 
particular aspects of the woilc of departments: for example, in a departmoit of business 
stiKUes there might be senior lectuxm responsible for word-processing, book-keeping, 
bu^ness law, tanking, etc. 

• 

The great msyority of academic staff are recruited to the further education service directly 
from industry and commerce. Thus, f(x example, it is possible to be a inactising department 
store manager on a Friday and a tectum- in retail subjects in a college on the following 
Monday; not by any means a straightforward transition. In a mincmty of cases teacha:s from 
secondary schools find posts in further education colleges and under the regulatimis 
regaiding preparation for secondary teaching in Scotland they will have undergone ptt- 
service initial training. However fc^ the staff recruited from industry thoe is no pre-service 
training for teaching in further education. There is no way of predicting sufficiently far in 
advance what the demand is likely to be for lecturers in particular subject areas for a total 
teaching force of about 7000 which has an annual turnover of about 300 to 350. This was the 
considoed view of the committee of enquiry - the Robertson Committee (6) - which was set 
up by the Secretary of State for Scotland to examine the entry of teaching staff into further 
education and the provision for professional training. Following in the wake of this 
committee's recommendations a pattern of training has evolved which includes three main 
areas of provision, viz:- 

1 . induction courses for newly appointed staff 

2. initial training leading to a recognised teaching qualification 

3. post-initial training opportunities to provide for continuing professional development 

Most of this training takes place in the School of Further Education (SFE) at Jordanhill 
Cbllege of Education in Glasgow. The SFE is Scotland's national centre for staff and 
curriculum development for further education. It is the sole agency which provides staff 
development courses which lead to awards. 

Until 1983 almost all staff development for further education in S«>tland had some 
connection with the SFE. Recently however. Local Education Authorities have been 
introducing in-housc programmes of training in the further education colleges themselves to 
provide additional support for staff development relating to specific course provision in 
individual colleges. These developments have been patchy: some colleges have done rather 
better than others. In some colleges good arrangements have been made involving some 
release from normal leaching duties but other colleges have been less well organised. Ovaall 
there is a trend towards more systematic provision for staff development at local level but it is 
not yet clear what the final arrangements might be. The remainder of this paper therefore 
focuses on the national provision made by the SFE mainly for the 7000 lecturers in the further 
education colleges. 



Induction Courses 



The contribution of the SFE to the piovisioQ for t)» induction of new staff into the further 
education service is described hsst briefly in the intenKts of completemss. Iiutoion courses 
into teaching in further education are provided by tlw SFE in the autumn term (Septente, 
October and November) and in ^ win^ tens (January , February ami Maidi). They take 
the form (me wwk tjS attoidanGe at the SFE at die start of the term followed by tut<»ial 
visits to course nwntes in their own colleges where their teaching practice can be observed 
and, if there are glaring deficieiK;i^ remedial help given. TheccMirseisroundedofTbya 
fimto' two days of attendance at the SFE. These courses are intended to provide a teaching 
survival kit which will prevent the onret of bad habits before the commencen»nt of initial 
training. Sometimes when diere are sufficient numbers of new staff in a particular college - 
fifteen or more - die SFE will send tutors to provide in-house training, diereby saving die cost 
<^ sending staff to the national centre. 

Recent research by the Scottish Council for Research in Education (SCRE) (7) has shown that 
aldiougb t)» SFE courses are weU rei^eived they attract only a small propoition of the new 
entrants to die profesaon. The inadequacy of existing provision in meeting needs locally and 
nadonaUy has been exposed and the necessity for the introduction of effective in-house 
induction programmes is consequendy a v^ live issue. 

mat die Robertson Committee had hoped fra* was Uiat new entrants to die piofesaon would 
immediately be enrolled for initial training or at least would commence such training during 
die first year of service. Given impetus from die SCRE research finding diis may become 
less of a pipe-dream. 

Initial Training 

The Ccitificate of Education (Furdicr Education) awarded by Jordanhill College is a Teaching 
Qualification (Further Education) - TQ(FE) - as prescribed in the 1967 regulations governing 
die entry to die teaching profession in Scotiand. It is die hallmark of die professional teacher 
in die furdier education service in Scodand and those who hold die qualification are entided to 
register widi die General Teaching Council (GTQ for Scodand. The course is accredited by 
die GTC and validated by die Scottish Council for die Valida^on of Courses for TeachCTS 
(SCOVACT). 

Prior to 1986 the T(}(FE) course was offered on a four-term thick sandwich fomtiat made up 
of one term of anendance at the SFE followed by two terms of teaching practice and 
completed by a further term of attendance at die SFE. However in die early 1980*s the furdier 
education colleges found it more and more difficult to release staff to die course and numbers 
dwindled steadily from an enrolment of just over 180 per year to fewer than 160. A very 
substantial backlog of staff awaiting training built up. Scodand has always prided herself in 
die levels of profcssicmal competence of die teaching force. The record of alnK>st 80% 
professional trained teaching staff which had been sustained throughout the 1970*s and into 
the I980's was seriously endangered. The underlying cause had to be sought out and die 
declining trend reversed. 

The reason for the decline in die numbers of staff coming forward for training turned out to be 
simple. The new modular arrangements for NAFE resulted in staffing constraints which 



gravely impeded the release fiom nomial teaching duties. No longer could the luxuiy of *'off- 
the-job*" training in fUlacadeinictenn blocks be afforded. Although staff could be givoi 
rmissionfrcmi teaching it could not be for lengthy periods: ithadtobecmapxq[XBlionof 
hours per week. A chmge had to be made in the ratio irf "on-the-job" to "off-thc-job** 
dimensions of initial training but this posed the question of how it might be achieved (8). 

The answer lay in adopting a ta^-centied approach allied to teaching/learning at a distance 
which counted on three kinds of support:- 

1) regular tutorial visits to course members at their place of work 

2) a telephone tutorial service 

and 3) trained mentors in the course members* own colleges. 

Agreement was reached with the SED, GTC employers and lecturm' professional 
organisations (trade unions) for the introduction of a delivery system for initial training 
which, while incorporating new ideas, was at least as demanding as the course it replaced. 
This innovation halted the decline in the numbers coming forward for training and then 
reversed it to a point whoe recruitment to the most recent course stood at 200. 

Under the new arrangements the hours of study remain the same, 1200 hours, but of that 900 
hours now take place in the course members* own colleges. Remission from 200 hours of 
class contact activity is granted to course members to undertake the distance learning work in 
addition to the 300 hours of block release to the SFE. The new course extends over five terras 
and is arranged in seven blocks as shown in the following table. 

Yearl 

Block I Four weeks of continuous full-time attendance at the School of Further 
Education during April/May or alternatively May/ June 

Block 2 Distance Teaching/Learning and Tutorial Visits during September. October and 
November 

Block 3 One week of full-time attendance at the School of Further Education in 
December 

Block 4 Distance Teaching/Learning and Tutorial Visits during January, February. March 
and early April 

Year 2 

Block 5 Four weeks of continuous full-time attendance at the School of Further 
Education during April/May or alternatively May/June . 

Block 6 Distance Teaching/Learning and Tutorial Visits during September. October and 
November 

Block 7 One week of full-time attendance at the School of Further Education in 
December 
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The Curriculum 



The course is conceited with pn>im>ting the al»tities, skills and attitudes of the self- 
monitoring iBirfiesaonal teacher. It addresses die practical tasks of teaching in a vari^ of 
settings, classroom, laboratory, woikshq> and it also examines wider issues affecting 
piofes^al practice. 

There are three main components, viz:- 

1. 'Teaching Mcdiods" which is concerned with the dcvelopnMJit of teaching 
ccHupetencies. 

2. "Theories of die In^ructional Process" which is concerned with the dieoretical 
undcrpiiming of practice. 

3. "Education Studies" which are concerned with wider issues relating to the further 
education system and the curriculum. 

Task-centred teaching methods together with independent study exercises have been adopted 
fOT all three components. Tasks are described and discussed in blocks 1, 3 and S and carried 
out in blocks 2, 4, 6 and 7. Some of die tasks relate to planning and preparation for teaching 
together widi the maintenance of a record of professional practice. Odiers focus on 
curriculum development as well as the exploration of current issues and future trends in 
vocational education. 

The range oi tasks is kept under review and in the most recent course these tasks were as 
follows:- 

t. Record of Professional Practice. Cburse nrabers are required to maintain a record 
of dieir profi^ional practice throughout the course. A record book is supplied to help 
course members monitor die effectiveness of tiieir own teaching during Blocks 2, 4 and 
6. Used in conjunction widi written comments made by tutors on tutorial visits, this is 
used as a basis for discussion during Bkx;ks 3, 5 and 7 at Jordanhill. 

2. Education Studies. In Block 1 course members are introduced to considerations about 
the nature of vocational education and die furdier education system in Scodand. 
During Block 2 dtese studies are extended using distance teaching packages to die 
provision made in direc other countries, the USA, USSR and Tanzania. This work is 
formally examined at the beginning of Block 3. 

3. Lesson Planning Exerdse. This exercise is introduced in Block 1, completed in Block 
2 and discussed in group sessions in Block 3. Course members are required to produce 
detailed lesson plans for 8 hours teaching/learning. Plans should demonstrate diat 
realistic consideration has been given to an overview of the factors which put the lesson 
plan in context, a statement of intentions, a strategy for assessment; a desoiption of 
teaching/learning mediods, utilisation of resources, and strategies for evaluation. 

4. Theories of the Instructional Process. In Block 1 course members are led to an 
understanding of human potential for intellectual and personal growdi dirough 
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acquisition of cognitive, social and jnactical skUls. This woik is «tended to Btodc 2 
and formally examined at Restart of Block 3. Thereato in Bloda 2, 3 and 4 ccmrse 
members are required to oiamine the relation and application of «ie learning principle 
to a learning progranune relevant to a particular group of further education students and 
to submit a report of 2000 to 3000 wOTds. 

5. Elements of the Curriculum. Course n^bers arc introduced to wider considerations 
of the curriculum in Block 3. They arc then given a distance learning package which 
they must complete in Block 4 to pave the way for a voy sub^tial curricuhmi 
development exercise in Block 7. The package is deigned to he^ course members 
consider in detail various aspects of the concept 'curriculum', to develop a model of the 
elements that make up a curriculum, and to consider their own rde in curriculum 
design and development All tasks in this package are self-assessed 

6. Thematic Studies. Course members study two educational themes in depth during 
Block 5. These result in the submission of two reports which must show evidence of 
reading, analysis and evaluation of developments in the chosen fields, and the 
relationship of material studied to course members* own professional situations. 
Members are currentiy able to select thcn«s from tiie list below: 

(a) Understanding People 

(b) The Social Psychology of the Interview 

(c) Learning to Teach in Furtiier Education: The Development of TVaining for 
Teaching in Vocational Education in Scotiand 

(d) Society and Education 

(c) Education, Vocational Preparation, Life and Leisure in Eastern and Northern 
Europe 

(0 From Butler to Thatcher 1944-1988: British Educational 'Revolution' and 
Scottish Consequence 

(g) A Study of Educational Thought 

(h) Evolution of Post-School Education 

(i) Information About China's Education 

(j) Theory and Practice of Comparative Education 
(k) Education in a Multicultural Society 
(1) Industrial Management Skills 
(m) Aspects of Social Education 
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7. Curriculum Developm^t In Blocks 5 and 6 course members are set an extensive 
exercise which gives experieiK^ of cuiriculum design including a^>ects of planning* 
implementation, evaluation and revision. The exercise draws, where appropriate, on 
the concepts learned in the Teaching Methods, Theories of the Instructional Process 
and Education Studies components of the course. This exercise involves the 
completion of an assignn^t of 5000 woids or equivalent. 

8. Professional Development Project. During Block 7 course membo^ divided into 
project groups of about dght are required to undertake a major case snuiy based cm a 
hypothetical FE college in Scotland It entails considering the design of a short staff 
develqjment course, the design a scheme for on-going staff development and the 
design of a curriculum innovation system for the whole college. This is a team 
building activity and it is informally assessed by tutors. 

Tutorial and Counselling Servii^ for Initial Training 

Reference has already been made to three kinds of services provided for course memben, 
viz: 

(a) visits by SFE staff to course members in their own colleges 

(b) telephone tutoring where students can be in contact with SFE staff on a regular 
basis 

and (c) day-to-day support by mentors. 

The fint two of these, (a) and (b), require little explanation. There Is a total of eight tutorial 
visits, spread over the distance teaching blocks, 2, 4 and 6. During these visits guidance and 
supervision is given in relation to the tasks in hand. In addition, on five occasions there are 
assessments of teaching perfonnance. A telephone tutorial session is always initiated by SFE 
staff a week or so in advance of each tutorial visit but additional help may be sought from 
tutors at any time. 

The mentoring system has financial backing from management and is approved by central 
government, i.e. the SED, and the lecturers professional organisations, i.e. the teaching 
unions. All mentors must hold an appropriate teaching qualiftcation. They must also occupy 
posts at the level of senior lecturer or above and they must have a place in the management 
structure of their colleges. Nominations for the appointment of mentors are made to the SFE 
by the various further education colleges and central institutions which support the TQ(FE) 
course. Appointments are only ratified after successful completion of the induction course for 
prospective mentors which is provided annually by the SFE. At the lime of writing there are 
173 approved mentors in post. 

Broad guidelines are prescribed for the mentor role. These specify responsibilities in relation 
to the administration and management of the distance teaching parts of the course ani they 
assign to the mentor the task of academic counsellor. At the time the new course 
arrangements were being negotiated with unions, employers and the SED there was pressure 
from one or two LEA*s to be very specific about mentor duties. This was resisted however 
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the balance of opinion favoured broad guiddines in the fiist in^ance which could be 
fleshed out later in the light of experience. 

Oi^ issue pmved contentious: the locus of mentors in the fonnal assesanent process. 
Entf$foyers and unions agreed that mentors should not be required to make judgments about 



te«:hing competence of their junior colleagues. The GTC took the opposite view, arguing 



thpt the mentOTs were very well placed to appraise the pexformance of course members. The 
employs/union view prevailed and the job of fonnal assessnent of course members is 
asagned exclusively to the staff of the SFE However recent changes in the conditions of 
service of further education lectums seem likely to result in the intxoduction of staff appraisal 
systems and the debate about the locus of the mentor in the formal assessment may well re- 
emerge. 

The fleshing out process mentioned above is now under way. Funds were made available by 
the SED for a modest research ^dy of a selection from the mentoring systems which had 
been put in place by different colleges (9). No best system has been identified but a number 
of examples of best practice are ctescribed in the project nptxt. The research indicates that it 
is neither possible nor desirable to devise a single mentoring system which would be 
applicable in all colleges but colleges are advi^ to bear the following points in mind when 
reviewing their systems:- 

1. systems should be pro-active, not reactive 

2. whenever possible all course members in a college should have some common 
remission from teaching duties to enable them to meet as a group with mentors 

3. where colleges operate on more than one campus consideration should be given to the 
provision of mentcmng services at each site where there are course members. 

In addition to this research study the opinions of all mentors have been sought as to the scope 
and purpose of mentoring. It is likely that an enhanced tutorial function for mentors will be 
proposed at the quinquennial course review. 

Post-Initial Award-Bearing Courses 

In Older to facilitate the 1983 reformation of NAFE the SED set up various working parties 
and task groups. One task group was given the job of exploring the staff developn^nt 
implications of the reform. Although important changes in initial training were necessary 
wider needs were identified for programmes which would provide familiarisation with the 
new curriculum for all further education lecturers. These considerations led to growing 
recognition for the concept of continuing professional development The SFE was invited to 
devise a staff developn^nt scheme beyond initial tr^ning which would provide a central 
thrust to continuing professional development at national level. 

As with the new arrangements for initial training employers, unions and the SED were 
consulted about possibilities and in 1986 a scheme for award-bearing post-initial courses was 
approved by these bodies and validated by the SCOVACT. These courses are open to further 
education lecturers who hold an approved - by the GTC - initial training for teaching 
qualification. 
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The courses seek to extend and develop professional knowledge, skills and attitude by 
requiring course members to: 

a) adopt an analytical, problem-solving approach to educational and related problems 

b) cmisida- altmative approaches to teaching and learning 
and c) produce teaching and learning support matmals. 

They take the form of concatenations of modules selected from an ''a la carte" menu to meet 
the particular needs of imlividual lecturers. Choice of curriculum is held to be especially 
desiraide and the responsibility for coherence of progranmies of studies is delegated to course 
members under guidance from SFE staff and staff tutors in the further education colleges. 

Each single module attracts one study credit and demands the equivalent of thirty hours of 
class contact supported by roughly the same amount of private study. Double modules - 60 
hours each - are available and they attract two credits. These may only be taken after eight 
single modules have been completed. 

Awards are made on the baas of credits uxumulated, viz: 

1. Certificate in Post-School Education Studies - 4 credits 

2. Diploma on Post-School Education Studies - 12 credits 

3. B.Ed, in Post-School Education Studies - 16 credits 



Candidates for die degree must include at least one double module in their programmes of 
study. Certificate and Diploma awards are made by Jordanhill Cbllege of Education and the 
Degree award is made by die University of Glasgow. 

Modules are delivered in a variety of modes: soms require attendance at die SFE for up to 
five days and, of course, Uiis necessitates release from teaching duties. Odiers are provided 
wholly or in part by distance teaching metiiods. Flexibility of delivery is of paramount 
importance to make career development opportunities equally available to staff in colleges far 
from and near to the SFE. If ten or more course members in any one college or in any group 
of colleges in a region wish to study the same module at the same time special airangements 
can be made for it to be delivered on an outreach basis in a local college. 

Modules are classified in six categories: 

A Teaching and Learning 

These modules are concerned with the activities of teachers and learners and their 
interactions, e.g. 



A3 Design of Games and Simulations 

A5 Introduction to Study Strate^es 

A7 Self-apinraisal of Teaching Performance 

B Curriculum Development 

Modules in this categmy relate to specific curriculum issues, e.g. 

B2 Curriculum Development in National Ceitificate Modules 
BS Open Learning: Management of an Open Learning Scheme 

C Educational Management 

For those course members who want it the range of nnodules available under this 
heading gives systematic coverage of the subject, e.g. 

C3 Induction Training 

CS The Marketing Approach to Post-School Education 
C6 Computer Literacy 

D Special Educational Needs 

These nvxlules provide course members with a knowledge of the nature of special 
educational needs and the problems associated with them, e.g. 

Dl Students with Special Educational Needs 

D2 Learning Difficulties in Post-School Education 

E Guidance and Counselling 

Modules in this category are intended to help develop awareness of guidance and 
counselling mattm and to provide course members with opportunities to develop 
specific skills, e.g. 

E3 Guidance Services in Post-School Education 
E4 Student Supervision 
ES Stress Management 

F Current Educational Issues 

The purpose of this group of modules is to provide the opportunity for the examination 
of issues which cross over the boundanes of tiie other modules and which deal in a 
more general way with the relationship between education and society, e.g. 

Fl Women, Education and Employment 
F2 Data Analysis 

Each year new modules arc designed by SFE staff and taken to a validation committee for 
approval before they are incorporated into the module catalogue. The committee operates on 
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a panneiship arrangement with delegated powers and ntembership drawn from the 
SCX)VACT, the Univwsity (rf Glasgow and Jonlanhill College. This partnership for 
validation means that new nnodule development is comparatively unencumbered by 
bureaucratic pnx:vdurc.s. 

At the present time thoe are 29 modules in the catalogue and there are nKMe than 250 course 
nwmbers enrolled for the degree. About three-quarters of lecturers in further education have 
technical as distinct from degree quaUfications and these new courses present a unique 
oppOTtunity for this majoriQr to attain the same status as their graduate colleagues. In so doing 
they feel that promotion pro^jects are equalised. 

Post-Graduate Courses in Education for Further Education Staff 

The University of Glasgow has a very long tradition of providing quality post-graduate 
courses in education for experience teachers and education administrators and in 1984 with 
the aid of the SFE extended this provision to the further education sector. A new M.Ed. (FE) 
degree was mounted which consisted of eight 60 hour modules, viz: 



1 . The Provision of Further Education in Scotland 

2. Curriculum Issues in Further Education 

3. Adult Education 

4. Theory of Education 

5. Seminars on Contemporary Issues in Education 



6. & 7. Major or Minor Research Exercise in the field of Further Education 

7. & 8. Optional Study 

Modules 1 and 2 are taught by the SFE using dis'^ce learning methods and research siud-es - 
modules 7 and 8 - involving further or vocational education topics are supervised >)intly by 
SFE and University staff. (Where a programnrc of study includes a major research exacise 
only one optional study is taken while programmes which include a minor research exercise 
require two optional studies). Later in 1985 Aberdeen University incorporated the SFE 
modules into its M.Ed, programme and discussions are presently under way with the 
University of Dundee with a view to extending the SFE provision even more widely. 

The post-graduate degrees have attracted only very small numbers, perhaps due to difficulties 
of the attendance requirements for the more traditionally taught University modules 
compared to the SFE ones. Plans are afoot to introduce a new M.Lin. (FE) however which 
will be a research-based degree delivered on an open learning mode. This degree will meet 
the general criteria of accessibility applied to other SFE courses and consequently will be 
equally available to all graduate teaching staff in Scottish Further Education colleges. 



Staff Dev^pmoit for Odtege Principals 



None of the initiatives reported so far have been particularly appn^ate to fiirthtf education 
allege principals. There is little attraction in award-bearing courses for those who have 
reached the summit of their profession but q>pominities are needed for continuing 
professional developn^t which are ev^ bit as important as those of the unptomoted staff. 
In recognition of this need the SED, with the approval of employers and the Associaticm cS 
Principals of Colleges (APC) and undo- the guidance of a steering committee, nmde funds 
available to give every principal of a further education college in Scotland an opportunity to 
take part in an "action research*' project relating to an aspect of management of further 
education. Almost every college principal has accepted the inflation to take part in the 
project. 

Five working groups of principals have been formed, each supported by an assessor from the 
SED who is one of HMn (FE), a member of the Association of Directcns of Education in 
Scotland - which is essentially the employers organisation - and two senior members of staff 
from the SFE. Each group is asked to investigate and report on a particular aspect of further 
edt^tion management at a seminar to be held in September 1989. 



The topics under consideration are: 


a) 


Curriculum Management 


b) 


The Organisation of Marketing 


c) 


Staff Development 


d) 


Management Roles at Various Levels 


c) 


Resource Organisation and Utilisation 



Progress reports submitted to the steering committee in November 1988 would suggest that - 
at least as far as Scotland is concerned - a new and highly acceptable approach to staff 
development for its most senior managers is emerging. Qeariy it is too eariy to be able to 
judge how effective the project will be but the signs arc promising. 
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VOCATlCmAL EDUCATIW: AN INTERNATIONAL PBRSPBCTIVB 

Oelint R. mekwj MD 
Inierim Dean ctf Prafetiioiial Studies 
Keene Slate College 

Keeae.NH 03431 
USk 

When asked to give/wriie a paper on vocatioaal educaticm around the 
world I found this an awesome task and responsibility. How could I, an 
American with experience with our system ctf delivery oT vocational education, 
comment on the variety and permutations o! vocational education wo-ld wide? 
My own research on the ooOTdination of funds between two pieces of federal 
legislation, the iab Training Partnership Act and the Carl Perlcins Vocaticmal 
Education Act indicated that the load envffonment (defined in the broadest 
possible way) needs the opportunity and flexibility to address its unique 
situaticms in deliverii^ services. The "culture" of a particular part of my own 
country would determine the relationship between the adors funded by the Job 
Training Partnership Act (Department of Labor) and those funded by the Carl 
Perkins Legislation (Department of Education). Knowing this, and trying to put 
it in the context of a wcH-ld perspective, had led me to divide my paper into the 
following sections: Governance, New (sovemmental Initiatives. New 
Techn<^ies. The Role of Business and Industry in Vocational Education. 

Extensive review of the literature is not a substitute qualitative pri- 
mary data oHlection; generalizations drawn from the literature are just that, the 
subtleties can sometimes be lost. In trying to present both a concise and accu- 
rate picture cf the situation there is always the fear that the complex set of dy- 
namics in each country could be oversimplified. Having said that the literature 
points to many startling cross-cultural similarities. 

The intent of this paper is to give the practitioner a global perspective 
and some direction in considering implementation of |»'ogrammii9 to prepare 
individuals for the world of work, maximizii^ success m the development and 
delivery of services. For the purposes of this paper vocati(mal education will be 
defined as education and training that directly prepares individuals for the 
world of work. It may happen at the seoond^'^r/ school level, post-seomdary 
school level, in a supervised work setting, or in a specially designed program. 

GOVERNANCE 

Given the variety ^ cultures and levels of economic development of 
countries the biggest ocmoerns surrounding governance are: one, who and which 
agencies should be providing training; two. philosophy differences between 
the education community and the employment and training community as to 
how the training should be delivered. The literature supports the tension that 
exists between Departments of Izbot and Departments of Education world-wide. 
This rift is played out at the prc^ram level in limited co(»rdination of program 
ctfferings.. sharing of expertize and equipment. The difficulty with mandated 
federal legislation for any country is that public policy designed at the national 
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level oinnot respond to regional differences; however* to work, it must be 
fleiible enough to allow f<»' response to the local environment. 

NBW GOVQtNMBNT INITATIVBS 

Many countries have acknowledged both the need for looil flexibility and 
the need to coordinate the efforts of emptoyment and training programs funded 
by different federal agencies. 

* The Turkish government in dose coUabwation with related i^encies and 
coordination with vocational education was able to respond to an influx in their 
cities by revamping their entire vocational system d training. 

' The European communities Joint Cbuncil Employment and Education Minis- 
ters have screed to provide, without cost, a six to twelve month training pro- 
gram to individuals after completion of a full compulsory educattcm program. 
This training is designed to take place within the national policies and practices 
of the respe<^ve countries. As stated above it is critical that the prc^rams tit" 
intotheomtextof the country. Also striking is that these pr<^ams are avail- 
able to individuals after compleUflg school so they are mA in competition with 
the existing educational struaures. 

' Reform in the United Kingdom provides for a more independent local 
education authority that is linked directly with local employers. 

* Youth Guarantee in Victoria. Australia was designed to provide full-time train- 
ing/educatiiMi and or wwk study in the public secu»: and liaison with TAPE. 

All of the aforementioned prwams are attempu by governments to address 
the overwhelming problems related to unemployment and an unskilled work 
force 

NEW TBI»lfOLOGIBS 

Great concern exists world-wide regardii^ developing a work-force that 
is technologically skilled. Countries are oonoen^d about their position in the 
wo'ld market . Can they compete? How does vocational education fit into the 
traming of individuals for the new tedmology? Industrialized as well as devel- 
oping countries are faced with the same dilemma regarding high technology. 
How much emphasis should we place on it in our schools? The elTects gS the 
new and emerging technology are world-wide: but. the unique environment of 
each country must be kept in mind. How the technology will be used and per- 
ceived will vary. This is a revoluti(m, or evolution, that is only beginning. De- 
veloping countries will not need to proceed along the traditional lines of indus- 
trialization from manufacturing to high technology. They can currently access 
the same information, given our sophisticated telecommunications systems. 
Turkey is as concerned as Australia. New Zealand. Malaysia. Japan, the 
Philippines. Europe and the United States rega^-ding the technological 
preparation of their young people. 

The following initiatives are taking place to address this concern: 

* In the United Stales as well as other countries it has been realized that voca- 
tional education needs to work mf^e closely with business and industry in pro- 
viding state-of -the-art training. 



* In New Zealand industry provides training manuals and materials and act as 
tutors" to help upgrade training. 

* Samoa uses telecommunications to bring up-to-date training to its citizens. 

' The ?EP programs in Australia is an attempt to provide specialized technologi* 
cal training. 

* The United States is seeing major shifts in production, marketing and skilled 
employment requirements as a result <tf international t^Motoglcal change. 
The concern that our schools are not ddng enough to train students and that our 
equipment is outdated and in short supply is expressed throug^t the litera- 
ture. The literature supports the need for a wwk fme with suimg general skills 
which enable wcH-kers to be flexible in tran^errlng their skills to new applica- 
tions as technology advances. There is uncertainty as to the percentage a coun- 
try's work force that will be involved in the new technology; however, concern 
exists in many countries that currently too few individuals have the tedinologi- 
cal training needed to compete m todays wcH-id market 

An acknowledged challenge is that the new technologies are being devel- 
oped outside the educational system; thus, the relationship with business and 
industry is critical. In spite ai our collective recognition that new techm^ogies 
must be an integral part of vocational oirriculum. the lack of state-of-tJie-art 
equipment is expressed by vocational teachers hi the United States, India, In- 
d<mesia. Malaysia, Singapfx-e. Thailand as weU as Australia. 

RQLB OP BUSINESS AND INDUSTET IN VOCATIONAL EDUCATION 

Business and industry have a great deal to dTer in terms of providing 
equipment and training to the vo^tional educaticm system, 

* The commission c£ European Communities addressed the need for this cooper- 
ation by setting up a tripartite committee of governments employers and trade 
unions from all the member states. 

* Union objectives in Australia are being considered in the context of the indus- 
trial envircmment and with commitment and coilaborati<m with the government, 
employers, the community as well as those receiving the training. 

* The German dual system in which employers provide training and the col- 
leges recognize that training is probably the best example a! school industry 
trade union collaboration. 

* In Japan the educational system is broad-based; training begins on the job. 
provided by the employer. Most sizable firms have training schools often equal 
to college and universities. 

CONCLUSIONS 

The following conclusions are drawn from the literature as well as per- 
sonal research of over 1 00 hours of interviews with key actors in the vocational 
system in my own country. 

* AU agencies need to work together cooperatively in order to most effectively 
provide the appropriate training models. 

* Federal legislation needs to provide incentives for agencies to work together. 

* Impediments to cooperation between agencies and business/industry 



need to be removed from tegislation. 

* Governments need to provide a protective umbrella for risk-taking in cooper- 
ation between agencies smd organizations. 

* Success needs to be measured in tbe conteit ci \hs local environmenu rather 
than national or international norms. 

* Education and training can be transported from country to country but must 
be adapted to the culture and environment of that country. 

* New techmdogies are %olng to greatly influence our future. The extent ci the 
influeme and how to prepare for it is of some debate. 

' Vocational education actors want more access to ii^w equipment and training. 

* New technotogies provide developing countries and industrialized countries 
with nearly equal access to information. 

* Business/industry and vocational educatiim need to work together to insure an 
educated work force. 

BIBLIOGEAMT 

Abrillo. Harry ( 1 987). Gonditicms of employment oi technical vocational 
teachers. Chiba Qty. Japan: paper {tfesented at Regional Workshop of Tedmi- 
cat/Vocational Teacher Training. (StIC No. ED 282049). 

GofflissiondesCommunoutesBuropeanes(1983). Luxembourg: Education and 
vocational training within the european oommunittes m 1983-1984. (ERIC No. 
BD 270641). 

Dronka, Pamela (ed.) ( 1 988). International trends in vocational education. 
Washington. DC: Thg Vocatioiial Eduction foumal. 62(4). 

Hickey. Delina R. ( 1 986). CoUabo-ation. cooperation and coordisation - toward a 
definitira for educatirs and job trainers: a case study aS state JTPA. "eight per- 
cent" plans. Columbus. OH: The National Center for Researdi on Vocational Ed- 
ucation. 

Houben, Ir. W.M.A.; Verbunt. Jan A. ( 1987). Vocatiimal/technical educaticm for 
the 21st century. Einthoven. Netherlands: Paper presented at World Assembly 
of the International Cbuncal on Education fca* Teaching. (ERIC No. ED 287806). 

Hayes. Chris, et al (1984). Competence and competition training and education 
in the Federal Republic of Germany, tl^ United States and Japan. London, Eng- 
land: NaUcmal Economic Development Office. 

Grosvenor. J. S. (1983) Technology and the department of TAPE IMmensions. op- 
tions and strategies: occasional papers. Adelaide. Australia: National TAPE 
Qearinghouse. (ERIC No. ED 237695). 



ERIC 



I 



International conference itf states with a view to adoption itf tlie regional con- 
vention on the recognition (tf studies, diplomas and degrees in tUgher education 
in Asia and tbe Padfic (1983). 

Kennedy. Patrick J. ( 1 98 1 ). A study of the educational sytrt^m ftf NgW y^aiand 
and a auide to the academic olaoement students in educational insUtutions of 
the united stetes. WMhineUHLDC: American Assodaticm of Collegiate Registrars 
and Admissions Wtoers. (ERIC No. ED 249894). 

Lewis. Morgan, et al ( 1 987). Vocational education - job trahilng partnership act 
coordination: First Annual RepM. Columbus. OH: The National Center fen- Re- 
search on Vocational Education. 

m 

National Qearinghouse tot Youth Studies (1985). Youth Studies Abstracts 4( 1 ). 
(ERIC No. BD 254626). 

NaUonal Qearinghouse for Youth Studies ( 1 985). Youth Studies Abstracts 4(3). 
(ERIC No. ED 260207). 

National conference on vocational education and training policy for today and 
tomorrow (1984). Washington. DC National Advisory Council on Vocational 
EducaUcm. (ERIC No. ED 250502). 

Neave. Guy. (1986). PoUcy and response: changing perceptions and priorities in 
the vocational training policy of the EED commission. Lcmdon. England: paper 
pre^ted at The Vocationalisation of Education Conference (ERIC No. ED 
280975). 

Psacharopouios. Geoc%e. (1987). Why educational reforms fail a comparative 
analysis. Draft 2. Washington. DC Comparative and international Society. 
(ERIC No. ED 279078). 

Stevens. IC. J. ( 1 987). Science technology and the reorganization of New Zealand 
Education. Perth. Western Australia: paper presented at Nation- al Education 
Conference. (ERIC No. BD 290607). 

The introduction oi the new information technologies in education: policy trends 
and developments in member countries (1984). Paris, France: Organizaticm for 
Economic Cooperation and Development, Centre for Educational Research and 
Innovation. (ERIC No. ED 27064 1 ). 

Turker. A. Vural. (1987). Vocational and technical educati<m in Turkey: some 
recent developments. Las Vegas. NV: paper presented at Vocaticmal Education 
and Training Association. (ERIC No. ED 290871 ). 



WORKSHOP A 



Theme: Learning styles In vocatlonil education, 
Monday March 13. 11 JO am; Thursday March 16. 11.00 am. 

Adelaide Room 1 



Hr. John E. Nelson. Manager o£ International Activities Agency 
for Instructional Technology, Bloomington, Indiana USA. 
Teaching Learning Skills as a Foundation for Tsctmlcal 
Training. 

Dr. David Ross. Instructional Designer, Division of External 
and Continuing Education, Darling Downs Institute of Advanced 
Education. Approaches to Instructional Strategies for an 
Information Based Society. 

Professor Marcelle Hardy. Research Coordinator in Vocational 
Education, University of Quebec at Montreal, Canada. 
Socialisation and Cognitive Processes in the Appropriation of 
Technlco- scientific Knowledge In Vocational High School. 

Dr. Wu Ming Hsiung. National Taiwan Normal University. An 
Experimental Study of Incorporating Creative and Inventive 
Concepts In Vocational High School Curricula^ 

Mr. Keith Gove. VCAB/TAFE Liaison Officer, Victorian Curriculum 
and Assessment Board. Teaching and Learning In TAFE. Does 
TAFE sell its students short? 



Teaching Learning Skills as a Fotmdation for Technical Training 

Focusing on 
The Principles qfTechnology Project 



John E. Nelson 
Manager of International Activities 
Agency for Instructional Technology 



ABSTRACT: Educators must be concerned with how and what students learn. Students 
must be able to learn as efllciently as technicians are expected to work. This session is 
about creating instructional materials that will teach the Jsnowlcdge and skills that must 
precede technical training. It will focus on the cooperative development process used by the 
Agency for Instructional Technology and American and Canadian educators to produce the 
PRINCIPLES OF TECHNOLOGY pedagogy and learning materials. 

Hie Agency for Instructional Technology tAIT) designs curricula and produces learning 
materials for American-Canadian schools. Evolving from a television library begun In 
1962, AIT was established in 1973 to strengthen education throu^ technology. In 
cooperation with state and provincial agencies. ATT produces and distributes video-, 
computer-, and text-based instructional materials. ATT is a non-profit organization. 



Introduction 

Rapid technological change requires workers to update their knowlei':;? of new equipment 
and processes frequently. Consider the changing role ofworkcrswno repair office 
equipment. Twenty-flvc years ago offices had manual typewriters that were repaired by 
"lypewiller mechanics," Tliey were mechanics in the literal sen^ - they dealt with 
physical principles of mechanical systems. Hien electric typewriters began to appear and 
mechanics had to learn some of the principles of electrical qrstems. 

Now mai^ offices have electronic typewriters, word processors, computers, optical readers, 
and ink-Jet and laser printers. Technfclans must understand mechanteal, electrical, fluid, 
and thermal systems Just to work on the modem equivalent of a typewriter! 

How can we. as educators, help students prepare for constantly changing workplaces? What 
should we teach them m preparation for careers as technicians? 

Basic Job information? The skiUs to apply that informaUon? Self-management 
of thinking behavior? Good work attitudes? The motor skills to perform the 
Job? 

In this paper we wlU examine those questions by exploring educaUonal theory. We wffl 
identliy the learning skills that technicians must acquire. We wffl then examine how those 
learning skills can be incorporated Into a basic course for technicians, using an appUed 
science pedagogy as the example. Finally, we will examine the method used by the Agency 
for InstrucUonal Technology to create curricular materials. 

Learning Skills 

Learning Involves more than just memorizing Information. In fact, five broad categories of 
learning can be identified ana defined in perforaiance terms: 

Infdnnation- verbally staung facts or generallzaUons. 

Intellectual skills- applying learned information. 

cognitlTe strategies- self-managing learning. 

attitudes— choosing personal action. 

motor skills- cxccutlnji bodily niovcmenl (GagnC. 1974). 
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Consider an example from primaiy schcxd - a mathematics le^on fcH- ten-year-olds atK>ut 
detennlnlng the area of a r»:ta^gle. The ba^ tesson begins vffOi "am equate length times 
width" or "A s L X W ihat informatUsi. hy ttself. is not veiy useful because it does teach 
the student to use the fonnula. TO pitpare a future woiiser. the less(ai should Irailude 
applying the formula in real-life situations - an intellectual skill. To enable the worker to 
adapt to changing demands In the woricplace. the lesson should include inferring "W s A / L" 

- a cf^tive strat^. Fuxthennore. the lesson ^ould supi^ (9portunttl» for practice in 
writiiig the numbers and fonnula and hel^ students beccmie comfoitable wtth mathematics 

- a motor skill and an attitude, respective^. 

AIT used this approach In MATH WORKS, a mathematics pedagogy presented In twoity- 
dght 15-nilnute instructional vid^ programs for fifth-grade students. The first program 
(k>es not simi^ present information l^statli^ "A bLxW~: instead, ^dents witness their 
peers using the dlscoveiy process to imer the fonmila. By observation, students learn to use 
intellectual skins, sudi as proUem-solvlng, to apply known rules to new situations. They 
learn to use cc^mttve ^rategl»t sudi as critical thlhklrg, to maxmge their own learning 
processes. They devetop positive attitudes towards mathemattes by watching peers 
successfully cope with a difficult problem. 

Teaching all five categories of learning skills ought to precede technical training. Bow to 
learn should be tai^t throughout ^ucation (Skmn. 198C^. Also, leiunlng skills should be 
taught in all currlcijda. The case for teaching learning skills, sudi as problem-solving, 
within the science curriculimi is axgued by V.S. Secr^axy of Education William Bennett: 

In sdeiM^e as in math, students should not simply be shown results. Theories 
should be explained, so that ^udents am understand why they are useful. 
Science is not a blueprint for imthmking menK>rls»tlcm. Students ^ould learn 
how to solve problems, but th^ must a^ learn why their problem-solving 
techniques woiiE. (Bennett. 1987) 

It is the role of education to prepare students for entiy-level postitlons or training by 
teaching aU fhre learning skills. In order to teach these skills, teachers must have 
appropriate tools. Following is an example of such a toed, an applied science pedagogy . 

* 

FRDK3SLE8 OF 1BCBN(HX>G¥ 

PRINCIPLES OF TECHNOLOGY is an applied physics cunteulusi for secondaiy vocational 
and technical students. It emphasizes problem-sohing and consists of 1.S00 pages of 
student reading in 14 texts. 76 instructional videos, and 14 teadiex's guides complete with 
laboratory experiments, mathematics skill exerctees. and demon^rations. It is offered as a 
two-year course, taught one hour a day for 180 days each year, in U.S. and Canadian 
schools. 

This pedagogy has been adopted by 47 states. In his James Madison High SchooL A 
Ctirriadimfor American Students Secretaiy of Education Bennett recently recommended 
Trlnctples of Technology" as an alternative to "Phystes" for graduation credit in secondaiy 
schools. 

PRINCIPLES OF TECHNOLOGY was created because only two percent {^American 
vocational students were studying physics! To combat this dismal acceptance of 
traditional, theoretical physics courses, vocatioxml educators oieated a new i»dag(^ that 
(1) teaches applied, rather than theoretical, physics; (2) emphasizes the analogous behavior 
of the fom: energy systems: and (3) focuses on problem-solving. 

In PRINCIPLES OF TECHNOLOGY students spend 40 percent of their ttnat in "hands-on" 
learning and 20 percent in mathematics labs. They study 14 principles as they relate to four 
energy systems. For example, the first unit teaches "force" as it Is known in the four energy 
systems: 

force in mechonical ^stems 
pressure infitdd systems 
voltage in electrical systems 
temperature to themol ^ster s 
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Each of the 14 units deals with one principle as it applies to the four eneiigjr ^stenis: 
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1) Force 6) Power iDltansducers 

2) Work 7) Force Transformers 12) Radiation 

3) Rate 8} Momentum 13) Optical Systems 

4) I^sistance 9) Waves and Vibrations 14) Itme Coxistants 

5) EntT^ 10} Energy Convertors 

The course helps students think in terms of systems instead of nanow spedalizations. 
enabling them to adapt and retrain more easUy than if they had learned only a few ^dlls. 

PRINCIPLES OF TECHNOLOGY helps teachers create lessons that draw on resources far 
rmioired from the classroom. For exampte, vldc» sequeiuies about medmnlcal resistance 
teach "drag force" by showing alrplai»s in fi^t, with graphic ovexlays Illustrating the 
concepts. They teach "ftlction" by showing the tnakes on the fh^t deckofan airorait 
carrier stop a jet airplane - In two seconds. Throu^ video, teachers can bring experts and 
their demonstrations into classrooms and yet remain entirely In contra of Interaction 
with the students and the way the pr^ram is shaped into learning C3q>eilence8. By doii% so. 
teachers are Onding that more students are ei^aged in learning more ftf the time, that those 
who miss the impa^ of one medium may \» aliected by another. 

PRINCIPLFS OF TECHNOLOGY was developed by ATT. a consortium of 49 state and 
provincial education agencies, and the Center for Occupational Research and Devek>pment. 
It Is one of 25 video-, computer*, or text-based pedagogies that ATT and Amertean-Canadlan 
education agencies have developed cooperatively. It relied extensively on formative 
evaluation and was tested by the consortium in 75 schools while it was being produced. 
Following is a description of the process used by ATT to create materials such as 
PRINCIPLES OF TECHNOLOGY. 

Instructional Design and Formative Bvahiation 

Teachers cannot create tools like PRINCIPLES OF TECHNOLOGY by themselves: they lack 
the time, materials, esq^ertlse. and funding. Successful leamir^ materials must have high 
technical, creature, and Instructional quality. They should be integrated with other media 
so that they complement other dassrocnn activities. They ^ould have a carefully 
considered sequeru:e of instruction, with each lesson building on preceding lessons. 
Finally, the content of the series of lessons should he new enough to facilitate i mprovem ent 
in classroom practice, but not so new as to require disruption of existing curricula 
(Middleton. 1979). 

These learning materials must be created by experts who understand the science of teaching. 
For example. ATTs instructional designers cite the following principles of learning: 

Active participation— forcing students to think along with the presentation. 

Sequencing- from the simple to the complex, the familiar to the unfamiliar. 

Chunking- presenting the right amount of information for the development 
level of the students. 

Congruency— eliminating whatever is not tightly relevant fThlagaraJan. 
1988). 

Adherence to these principles allows the creation of highly sophisticated materials. The 
MATH WORKS video mentioned earlier contains a dramatic vignette about two children 
coping with a mathematical modeling problem. One of them has a r^gid. literal perspective 
and cannot comprehend abstractions (a cognitive strategy); the other child gradually offers 
enlightenment with the recurring use of one simple word: "pretend." The program also 
presents the same information about a mathematical formula in three different situations: 
live-action drama, a studio-based teacher, and cell-animation. Thus, students are exposed 
to repeliUve messages from different points of view, each presented in highly motivating 
Situations. 

The instructional design of ATT progi^ffafting is verified through evaluation by teachers 
and other subject-matter experts; subsequent production of learning materials is based on 
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that design. The materials then go throu^ fonnatlve evaluation with prellmlnaiy dialls of 
scripts, vldecs, and t^^ei^ gtiid^ being tested ssxd then modtflert as the reseazdi attests. 
Formative evaluation focuses on fou^ criteria: student fttte&tUm to the lesson, stinient 
conpnlieBilim content, the nature of dassroom IntaaetlOB sttmulated by the le^on, 
and the appeal of the lesson to students aiKl teacheis {Middlrton, 197^. 

The Air Cooperative Devdflpmeiit FMxesa 

ATT funds curriculum design and production ofleamli^ materials hy forming a consortium 
itf interested state and provincial education agencies m the U.& ax^ Canada. "When a 
consortium funds a pxolect On the case of FfaNOFLES OF TECHNOLOGY, 49 agencies 
suppled ahai»t four minum d<dlar^. it Is mA just flnanring production, but uniting as 
mar^ as 60 edt^tbm agoMdes in the design aiul evaluation of pMtei^igfc materials. 
Sut^quent^. the school within these member agenctes have unlimited rights to use the 
materials for 12 years. 

These programs have been successful because the cooperating agencies have ccsnmitted 
their time and erKTgy, as wen as their inteQectual and Ibianclal resources, to make sure the 
materials are deigned and prodt^d to meet their own ne«!s. In addition, the states and 
provinces have worked to ensure that teachers have access to the programmli^. are trained 
to use it. and have the necessary related resources to facilitate its eflectlve use. 

Adapting AIT Bbteilals 

To use PRINCIPLES OF TECHNOLOGY outside EngUsh-^>eaklng North America, many 
Changes may have to be made: translations, technical conversion of videotapes, and 
cultural adaptaUons of the programs. The adaptation proc^ relies on the AIT 
instructional des^ used to create the original materials: it assists in the creation of 
qusOity, locally attuned, educational materials. ATT offers, and encourages agencies to use, 
its formative evaluation process during adaptation, ensuring that the new programs are 
suited to the new students. 

In some cases, Engll^-speaklng sdiods outside the umted States and Canada use the 
prqg)tams as they were original^ produced. In other cases, the programs are translated, a 
kxral host Is added, or new pxlnted material is created to assist student tmderstanding. 
OccasUma%, new video footage is produced to ensure that the programs present loca> 
cultural values. In all cases careful attention is paid to the creation of programs that meet 
local cuxTfcuIum ne^s. 

Tliere are several examples of this transfer of InstrucUonal techndogy. PRINCIPLES OF 
TECHNOLOGY Is being adapted for use in Bophuthatswana. Brazil, Mexico, and Turkey. In 
aU four cases. ATTs d^lgn and evaluation methods are being used to enable producers to 
create materials that meet the special needs of each countiy. Just as this transfer of 
technology can be a shortcut for devetoping nations, more industrialized nations arc also 
adapting North American materials to save time In the devetopment cycle. For example, by 
adapting MATH WORKS rather than producing new programs, Israel wlU be able to 
introduce Its new mathematics curriculum ahead of schedule and under budget. 

Those are two of ATTs three Cavorite phrases: "ahead of schedule" and "under budget." Of 
course, the first Is "teaching students." 



To receive free copies of the AIT Newsletter or obtain additional information, write to: 
John E. Nelson 

Manager of International Activities 

Agency for Instructional Technology Telephone: (812)339-2203 

Box A Telex: 27-6060 

Bloomlngton. Indiana 47402 USA Telefax: (812)333-4218 
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Introduction 



In the early 50s and late 60s, we referred to the post 
industrial society. Today we refer to the Information 
society. Many futurists agree that the current generation 
lives at the confluence of this transition. The persons 
that can disseminate and use knowledge in the information 
age will be the leaders of our society. Cross (1985) 
supports this by stating: 

"Ironically, the age of technology is necessarily the 
age of development of human resources. Onlike the 
fossil levels that provided energy for the industrial 
revolution, the technology revolution is fuelled by 
information that is a non-depletable , expandable 
resource. Moreover, it is self -generating, the more 
people use it. the more it expands." <p. 10). 

The information society is dependent on the development of 
high technology. It is also safe to state that the reverse 
is also true, tfony misconceptions exist alK>ut the concept 
of high technology, the most important of which is that most 
employees will be employed in high technology Jobs. Current 
research reveals that workers will work in high technology 
industries, but few will hold high technology jobs. 

Although the contribution of high technology to the work 
force will remain low, technological change will have a 
dramatic impact on many jobs. A high percentage of workers 
in the immediate future will require a competent grasp of 
information technologies. The e'iucational system must 
change to acconmodate the information society. 

After completing this paper, the reader will be able to: 

1 Define the term "instructional strategies" as used in the 
preparation of vocational/technical materials for the 
information age.' 

2 Explain why the study of instructional strategies Is 
important in preparing educational materials for the 
information age. 

3 Define the term "approaches" as used by Instructional 
Designers for vocational/technical programmes. 

What are instructional strategies ? 

Once a lecturer or instructional team has established the 
goals for a unit and the content has been identified, 
selected and developed, a plan must be established 
transmit the knowledge to the student. The total play may 
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include several facets to ensure that everythloff inter- 
relates and becoaes a reality. This naster plan for 
managing and facilitating the learning environment is 
accomplished by employing instructional strategies. It 
includes all the elements necessary in the teaching/learning 
process. Certainly the way the material is presented, knofm 
as the delivery system is a very important part of the total 
plan, but it is not the only part. The total scheme is 
important and includes curriculum develo^ent, activity 
planning, evaluation, etc., in addition to the delivery 
system to be used in the actual instructional process. 

Today's vocational/technical educator must ^ploy a wide 
variety of instructional strategies in order to be 
effective. The educator's role has changed to that of a 
manager or facilitator of learning, rather than a dispenser 
of facts and information. For this reason it is mandatory 
that the contemporary vocational /technical educator know as 
much about Instructional strategies as possible. 

The course content for many contemporary programs may be 
accurately identified, selected and developed; however, it 
will not be effectively transmitted unless the instructional 
team provides the right instructional strategies and 
opportunities for the student to learn the content. Today's 
content for the information age is different from 
yesterday's content. Therefore, different instructional 
strategies are needed if effective learning is to take 
place. An instructional team simply cannot develop and/or 
transmit contemporary knowledge needed by students in the 
latter part of the twentiety century and beyond using 
out-moded strategies of teaching. Instructional strategies 
must keep pace with and match the technological content that 
is a major part of contemporary educational programs. 

One of che major concerns is that regardless of the delivery 
system selected, it must make the student an active 
participant rather than a passive spectator. Instructional 
strategies that are action and Interaction oriented will 
bring about learning and achievement. 

New learning theories are continually emerging to respond to 
the needs of individuals. Today, in a society bombarded 
with untold advances in technology, as vocational/technical 
educators, you must call upon the very latest research and 
knowledge available on how people learn. Therefore it is 
absolutely necessary that contemporary instructional 
strategies incorporate the latest and most appropriate 
approaches to pre^eijt^ng^instructional materials. 

As the instructional team begins to plan the unit materials, 
certain approaches to teaching begin to emerge. These 
approaches may be considered pathways to instruction. They 
will help the student accomplish certain goals. In this 
article "approaches'* are defined as broad styles of pre- 
sented instructional material. These approaches help to 
identify a broad plan of action to help accomplish the 
teaching necessary for the information age. 
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When an instructional team has decided to incorporate 
various instructional strategies in the presentaiton of an 
educational unit, several approaches tw instruction hecose 
identifiable. The instructional team has certain goals 
irhich guide then in determining how to approach the content 
of a specific unit. All of the following approaches should 
be considered when selecting instructional strategies: 

1 Conceptual learning approach. 

2 Interdisciplinary approach. 

3 Social/cultural approach. 

4 Problem solving approach. 

. Conceptual learning approach 

The concept style of unit develoiment involves identifying 
coottBon concepts that are an integral part of the content 
of a unit and then teaching these concepts rather than 
teaching content only. The instructional team applies the 
content to the appropriate concept. 

Conceptual learning as a concept is abstract compared to a 
concept like Modulus of Elasticity (Young's Modulus) but 
for an instructional team, say, in a vocational/technology 
program to be effective he/she must know both concepts. 
Abstract concepts are like fingerprints in that each is a 
fingerprint but each is different in its minute detail. 
Abstract concepts are like snowf lakes in that each is 
called a snowf lake but in actual configuration, each one 
is unique. So achieving similar mental images is the best 
that can be done when communicating an abstract concept. 

Concepts are the resources that allow rational powers to 
be effectively and efficiently productive. Effectiveness 
is doing the right things (Drucker 1977). This means 
applying the correct resources in the correct ways. 
Efficiency is doing things right. This means achieving 
objectives using minimum resources. 

Concepts provide unity out of variety, simplicity out of 
complexity. Concepts provide for efficient metlu>ds of 
organising information. In many cases concepts allow 
common bodies of information to be modelled i to easily 
perceived graphic forms . For example , the pc ..ential for 
profitability over the life cycle of a product is a 
concept that can be modelled as shown in the following 
chart. 




Conceptual orsanlsatlon of laformatlon has becose 
increasingXjr Ifflportant due to augnentation and increasing 
conplexlty of aiany educational prografflses. Complex &jx^s 
of information, with multiple concepts and inter- 
relationships between concepts in differing c(»ibinations» 
constitute variables which are the b<Mlies of information 
most applicable to conceptual organisation. 

All indications are that the future will bring ever 
expanding bodies of inter-related information. This 
condition will continue to prompt the need for conceptual 
organisation to make information fumageable, transferable 
and leamable. 

Interdisciplinary approach 

laterdisciplinary instruction is another approach that 
should be used by the instructional design team in a 
vocational /technical programme. Interdisciplinary 
instruction is the process of relating other disciplines 
to specific unit content. This can be done by selecting 
coflUBon topics from other disciplines and combing thea with 
specific unit content to show the inter-relationship. 

To a degree all subject matter is integraiive. The 
concepts and knowledge of different disciplines are used 
or should be used in teaching any subject mat'^.er. Rarely 
does a discipline exist and get presented as subject 
matter In a pure form. Teaching about an information 
based society for example, requires knowledge from 
mathematics, physics, sociology, history, literature and 
many other disciplines. 

Teaching any educational programme with an inter- 

d.i .jciplinary approach hae several educational and 

poll ti<.'.-i< adv-iutages. Although educational advantages are 

the prioity, the advantages gained by cooperating with 

other educators cannot be taken lightly. Cooperation and 

integration of subject matter is a desirable and 

increasingly more prevalent goal in education. 

Educational advantages of using an interdisciplinary 
approach center upon the desirability of providing 
Lnstructior which allows students to understand the 
relationship within and among the disciplines. In the 
^^plication of knowledge the students begin to see how 
subject matter is relate and may begin to value the 
contributiou to knowledge and practice made in the various 
disciplines. 

Planning and developing and interdisciplinary approach to 
teaching an educational unit can be challenging. The 
vocational/technology educator must eithor take on the 
responsibility for planning and involving others in the 
pzoc<>ss. During the planning process » identification of 
adequate resources and subjctct matter knowledge becoros a 
concern. Choosing appropriate content from related 
disciplines can be difficult without adequate preparation 
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in subject matter. Moreover, the basic concepts of a 
pairticular unit should not be lost in the inter- 
disciplinary approach. Concerns about identifying inter- 
disciplinary content, demonstrating the relationship of 
other disciplines and planning interdisciplinary lessons 
and activities must be addressed by instructional teams in 
an educational information based society - 

Social /cultural approach 

This approach helps the student to understand the 
relationship the content of a specific unit has to 
culture. This includes how the unit influences the social 
system of a society. Understanding these relationships 
will contribute to making students have a better 
conception of the social environment. 

Of all the various approaches that an instructional team 
could adopt, the social/cultural approach is the most 
appropriate for improving the awareness of how humankind 
interacts in a information based society. It expands the 
total curriculum to include both the positive and negative 
impacts of new technologies and how they effect the 
individual and his/her personal and professional lives. 
By expanding the technical knowledge base to include 
social/ cultural impacts, students will be able to 
increase their technological literacy level to help them 
deal with information technology related problems and 
opportunities for the purpose of better decision making. 

It is important to point out that only humans have the 
unique ability to pass on accumulated knowledge and 
culture from generation to generation (Lauda. 1986). 
Technology has allowed humankind to adapt to the 
enviroument even though we are not necessarily 
(physicaii/ J well prepared for it. That kjiowiedge base is 
highly technological, and its accumulation has allowed us 
to advance our understanding and use of technology in a 
information based society. The rate of change associated 
with informational technological developments affect both 
our culture and personal value system. As we develop 
instructional strategies for any unit, it is possible to 
relate technical developments with human and technological 
factors. There are many people who live in a 
technological society but are technologically illiterate. 
Unless the basic technical information is provided, such a 
person would continue the avoidance syndrome and feel 
stress and conflict with his/her personal value system. 

If education is to meet the needs of young people who will 
spend most of their lives in the 21st century, it will 
need to provide them with information and experiences that 
can meet the test of time. 

♦ 

, Problem solvinfe^ appro.' ich 

Problem solving has become a basic survival skill in 
today's information based society- Vocational /educational 
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educators should provide an educational atmosphere in 
which students can gain skills in problem solving. When 
using the problem solving approach, vocational/technology 
educators become facilitators who provide solvable 
probl^s for the students. 

Problem solving is a process - a process seeking feasible 
solu'tions to a probl^. The pz^ocess varies depending on 
the type of problem that is confronted. Van Gundjr (1981) 
classified problems on a continuum of we 11 -structured to 
ill -structured as depicted in the diagram. 



PROBLEM SOLVING 



PROBLE.M 
TYPE 



THINKING 
PROCESS I 



ILL 

STRUCTURED 




DIVERGENT 



STRUCTURED 



CONVERGENT 



The most structured problems are relatively narrow in 
scope and usually have only one correct answer. This type 
of problem forces, students to use convergent thinking. 
They must examine the situation and arrive at the best 
solution. Typically, these problems are solved by using 
algorithms. However, they are no longer useful in 
developing the skills of a problem solver. 

Semi -structured problems may have more than one correct 
answer and are solved by using heuristics. Heuristics are 
guidelines that usually lead to acceptable solutions. A 
set of heuristics might look like the following in a 
design problem. 



IDEA 



THUMBNAIL 



ROUGH 



REFINEMENT 



RENDERING 



ENGINEERING 
DRAWING 



ORTHCRAPHIC 
PROJECTION 



MOCK UP 



ASSEMBLY 
DRAWING 



— PROTOTYPE 



I — MODEL 



At the other end of the spectrum are ill -structured 
problems that have a variety of potentially correct 
solutions. These problems require a more divergent 
thinking process to provide creative solutions. For 
Instance, developing a better means of transporting people 
in an urban setting is a problem with a multitude of 
potential solutions Finding solutions to this and other 
similar problems requires techniques of creative problem 
solving. 

Problem solving has become a priority among many 
professions and the public. The approach calls for 
bringing to the instructional materials relevant 
technological problems combined with appropriate problem 
solving techniques. In written material, we can explain 
technological problems and problem solving techniques, but 
it takes well-designed student activities to learn first 
hi.nd how to become a problem solver. 



Conclusion 



This paper h v introduced several terms that are important 
for good instrucitonal design. Instructional strategies 
include all the elements necessary in the teaching/learning 
process. Instructional strategies are determined by the 
content as well as the philosophy of vocational/technical 
educators. It is believed that the information industries 
will contribute (Cordell, 1985) the major part of the 
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economical growth of otost major countries. Infoxnation is 
the raw material of the new eoonaiiQr and educational 
information/ units, must be designed to help individuals 
entering the work-foroe to figure out what they need to 
know* where to get it and how to use it in their productive 
activity. 

Instructional strategies can be divided into "approaches" in 
presenting educational material. There were several 
approaches discussed tha't shmild be used by vocational/ 
technical educators. There were the conceptual learning 
approach, interdisciplinary approach, social/cultural 
approach « and the problem solving approach which can develop 
positive feelings and thus higher levels of motivation for 
students in the information age. 
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The purposes of the study were U ) to explore the influence of creative-thinking currifulum for 
the ability of creativity and invention in Voc-tec students; and (2) to design an appropriate creative- 
thinking curriculum (CTC ). to be used as the basis for the dissemination of creative instruction in the 
Voc-tec schools. 

The major findings of this study are as follows: (1) The mechanics-experimental group scored 
significantly higher than the mechanics-control group on flgural, Torrance Test of Creative Hiinking 
(TICT). (2) The mechanics^xperimental group obtained signlfican ly higher scores on TTCT, 
verbal fluency and flexibility than the mechaivics<ontrol group, while the electronics-experimental 
group did sl^ificantly better than the electronicsKJontrol group on verbal fluency. (3) In 
light of Williams' Creative Assessment Packet; significant differences were obtained between 
mechanics-experimental and mechanicsK:ontrol group. (A) No significant difference was found on the 
scores of Inveniire & Design Ability Test (IDAT) between the experimental and control group. 
(S) The samples in electronics group scored significantly higher than the mechanics group on figural- 
fluency. (6) There is positive correlation among all students' IDAT, originality, useful, elaboration 
to the Figural-elaboTtion. (7) Most of the students enjoy CTC and consider it would enhance their 
creative and invention ability. 



The history of human civilization i.-> nothing but the history of creativity. Civilization of 
mankind is the product of creativity. Every man possesses the power of creativity (Wiles 1985), 
and this is the quality uniqueiy possessed by human beings. As the famous historian, Toynbee 
implied that a society or nation lacking the power of creativity will never be able to face the 
future struggles and encounters nor worldly problems. Creative problem-Solving skill «5 man's 
most important fundamental adaptive ability (Torrance, 1972). 

Research and training of creativity have already gained recognition and importance recently. 
After the speech delivered by Guilford on creativity in 1950 .it the Annual Conference of 
Psychology in America, researches on "Creative Psychology" has gained recognition in the world 
of psychology and education (Gilchrist. 197:), from 1950 to 1964, there were as many as 4, 176 
papers written on "creativity" or "creative skUl" (Chie.i, 1982). From 1984 to 1987 the 
'Dissertation Abstracts International' covered a total of 120 doctorate thesis on -creative skill". 
Torrance (1973) conducted a survey and analysis on 142 researches of creative-skill training, and 
found that 72^7^ of the training proved to be effective in enhancing the creativity skill, Chen 
(1984) collected 50 reports on the study of creative skill training conducted abroad, out of 
which W/r was effective or partially effective, thus demonstrates that the success-rate of creative- 
skill traming was quite profitable. It is a widely receguised fact that the development of creative 
skill can be brought about through appropriate education and training procedures (Daid, 1982). 

Technically, creative potential implies invention, and invention is the very basis for technical 
prcgrcss. From the early years, America has always encouraged and protected the right of inven- 
tion by i.iyingdown Uiws in the state 

As to the worldly important inventions, there were 210 mventions througli the 19th 
century. Among them, American inventions accounted for 53 of tnem. From 1900 to 1966. 
48 out of 160 inventions were niade by Americans. On the event of Centenary Celebration of 
Fdison's Invention of the electric Bulb, the head of the "Patent and Trade Marks" department of 



America mentio.»jd that according to estimates from 1929 to 1969, 45% of the growth of 
American economy was due to the achievements of technical progress. In fact, a glance at the 
productii of civilization around u%: cars, aeroplanes, telephones, televisions, washing-machines, 
refrigerators, etc., shows that not a single thing wa?> not invented by the Americans. 

From 1885. Japan has started to imitate America in adopting the **Patent'' policy, actively 
promote and ecourage inventions. In the entire 41 counties, there are a total of ^! **Young 
Men & Young Women Invention Classrooms'*. In 1984, Japan's ^Tatent** :»pplications accounted 
for 44% of the whole world's 1110 thousand applications (Japan Patent Office, 1 987), Industrial 
development of Japan which has caught worid-wide attention is in fact the efforts of inventions. 
As Koizumil stated in 1982: "Japan now has a sizable advantage in overall technology over the 
United States" (Lewis, 1 986). 

Republic of Korea conducted a study on the reasons for Japan's industrial development, 
this study revealed that it was all due to promotion of inventions, hence from 1982 it started 
actively promoting //.ention.v The pnesidcnt of R.O.K. gave order to establish the students 
invention activity class in the entire nations, including miAile, high schools and universities 
and allow the governmental organization to provide the necessary assistance and guidance to the 
students of each class. 1 he "Patent** applications made by Korca showed a remarkable increase 
from 7,9^ in 1983 to 357r in 1984 (Kang, 1986). 

Promotion of invention is the primary cause of industrial development, the main claim of 
industrial art or technology education is to enhance the technological achievement skills and 
technological problenvsolving skills of students. Zaner (1987) has said the argument that the / 
creative problem-solving skill is far more important than specific tacts and tool skills is very 
persuasive and has much merit. 

The research on pmmotion of creative potential carried out in industrial education classes 
has gained definite positive results. Wey (1985) conducted a re:iearch on the students of the 
Appalachian University from the photography, melal-working and electronics departments, he 
provided the students with a guide book on creative problem solving skill written by himsdf. 
and discovered that within the industrial education classes, student's creative skills could be 
enhanced and developed. Horton (1986) employed three different activities: mindstormii^, 
sketch storming and model storming on the 12th grade high school students, to evaluate the 
effectiveness of creativity on industrial technology designing, and discovered that the creativity 
activities hjve improved much of the students' topic creativing ability. 

Most researchers agree that, '^the development of creative problem-solving skills has been 
considered a ir.ajor objertive for industrial education programs'' (Lolla & Miller, 1980), yet 
several research studies derived the same result, **Ahhough the existing research on the develop- 
ment of creativity in industrial arts programs is encouraging, little such iretruction actually 
occurs^'. Soinmers (196S) has speculated that one of the reasons why creativity is not taught in 
the.se classes is that the instructors do not themselves have the necessary knowledge (Wey, 1 985). 

Therefore, the most important topic in today's industrial technology education is to 
establish the pattern in which industrial edu< *ion can encompass creative thinking abilities. 

An industrial education student who CuU exercise his creativity on the technological level, 
possess technological innovation skill and technologically creative problem solving skill, will be 
able to enhance the fruits of industrial education. In 'The process of education'*, Biuner (1960) 
made a fan^uus hypothesis: ^Any subject can he taughi effectively in some intellectually honest 
fomi to any child at any stape of deveU^pnient''; this hypothesis has alieady been proved true. 
Motive IS the driving power o! learning, creative thinking and creative problem solving skill 
require prop:T teaching methods in order to produce & cultivate them. 

Researches on crcalivety in our ciuinfry arc at present beitip actively extended, most of 
them are tocu,cd on the j^encral ccuuscs in primary and secondary schools, as to the domain 
of industrial eiluc»»tion, arc still in ific enlighlenment stage. The culture of our nation has 



always adopted a rather conservative attitude, customary style of education and the pressures 
of entrance examinations, all have a trend in suppresing the development of creativity. The 
present matter of utmost importance is the cstabUshment of an appropriate -Creative ihmking 
teaching material" for the students of industrial technological education in our country. 

The aim of this research is to design and implement a practical and expenmental course 
in -CreatWe thinking & invention" for Voc-tec students, the foUowing are the points of dis- 
cussion: 

1 . Will this couree enhance the student's creative thinking skill? 

2. Will this couree enhance the creativity ami invention abiUty of students? 
3 Do invention ability and creative thinking skill exist any correlation? 

A. Is there a difference in the enhancement of creative thinking and invention abOity 
between the students of mechanics and electronics? 

METHOD 

Subjects 

The subject in this study was a random selection of experimental and control groups from 
the mechanics and electronics students of Taipei Soong-Sang Voc-tec School. Number of 
students in each group was: Mechanics experimental group: 45, control group: 44; electronics 
experimental group: 43; control group: 44. 

Instruments 

1. Army General Classification Test (AGCT) 

This test was an edition of the EngUsh version, under the guidance of two professors of our 
country. Prof. Hwang Chien-Hao, and Prof. Loo Chuin-Wue. 

2. Torrance Tests of Creative Thinking (TTCT) 

This test includes two different figural forms A & B, verbal forms A & B, employed in pre 
4nd post-test revised by Dr. Wu Ching<:hi, Dr. Liu Ing-Mao. Mr. Chen Lung-An separately. 
The figural forms have three topics and verbal forms have seven. The presem research 
adopted the third topic of the figural forms: "Parallel lines and Circles", and the fourth 
topic of the verbal form "Unusual uses". 
3 William's Creative Assessment Packet (CAP) 

This test was revised by Dr. Un Shing-Tai and Dr. Wang Chai-Rung from our country. 

4. Inventive & Design Ability Test (IDAT) 

TTCT & CAP can measure the creative thinking skill & the invention ability m order to 
evaluate the inventive ability of the students, the researchers designed the IDAT according 
to the testing procedures. For the mechanics group: it included the correction of the 
chair For the electronics group was the creative composition of electronic parts. On 
acccui.t of the limit of man power and other restrictions, the reliability and the vaUdity of 
the test were not established, the scorer reUabiUty has proved to be effective. 

5. Experiment Materials: 

The main topics of the experimental course were creative thinking and invention skills, 
which contain 9 teaching units: (I) The introduction and examples of invention, (2) In- 
vention method-(I), (3) Brainstorming. (4) Invention method-(II). (5) Creative essay contest 
in small groups, (6> Creative thinking, procedure-designing and the analysis of worth, 
(7) Patent rights. (8) Observation skill and imagination skill, (9) Literal thinking. 

Experimental Design and Treatment 

This study wa, the Pre-post test control group experimental design, the table of expenment 

design is as follows. 



Table I Experimental Design 



Group 



Pretest 



Treatment Post-test 



Experimental Group 
Control Group 



T, 



X 



T4 



The experimental group had a nine-week, two hours per week's instructional program, with 
9 units of teaching materials, one unit per week. The subjects completed the TTCT, Figural 
Form A, verbal Form B, CAP and I DAT before the treatment, and the TTCT, Figural Form B, 
CAP and IDAT after the treatment. Further, AGCT was carried out before the instruction 
to be a covariance. 

Analysis of Data 

1 . A 2x2 analysis of variance (ANOVA) with repeated measure was used to investigate the 
influence of experimental curriculum to the inventive skill of Voc-tec students the data 
of mechanics and electronics students were analyzed separately, of which group variable 
was the independent variable, and the pre-postest scores were treated as the independent 
variable, with the AGCT as the covariate. If there was the significant difference between 
the group and the pre-posetest, then adjusted means was be used to test the simple effect. 

2. A Hnear product-moment correlation matrix was used to indicate the relationship between 
the invention ability and creative thinking abihty, i.e., the innovation, practicability and 
elaboration in the invention ability dimenion; the fluency, flexibility, originality and 
elaboration in figural dimension: and the risk of creativity, curiosity, imagination, and 
challenge in creative tendency. 

3. A 2x2x2 three factor covariance analysis with repeated measure was used to inv^tigate 
the difference between the mechanics and electronics in the increase of creative thinking 
and inventive ability, of which group and subjects were independent variables and pre- 
postest scores were dependent variables, AGCT was the covariate. 



The Effects of the Experimental Curricula on the Creative Thinking, Creative Tendencies and 
Invention Ability of Mechanics Students 

From table 2, we can see that the mechanics experimental group scored significantly higher 
than the mechanics control group on flgural fluency, flexibility, originahty, elaboration verbal 
fluency and flexibility, on the other hand, the control group scored higher than the experimental 
group on creative tendencies and imagination. There was no marked difference between two 
groups on verbal originality, risks in creative tendencies curiosity, invention designing and inno- 
vation, practicality, and elaboration. 

The Effect of the Experiment Curricula on the Creative Thinking, Creative Tendencies and 
Invention Ability of Electronics Students 

From table 2, we notice that the electronics-experimental group was better than the elec- 
tronics-control group in fjgural elaboration, flexibility, originality & verbal fluency, but the 
control group was better than the experimental group in invention designing accuracy. There 
was not a marked difference in two group in 9 areas; figural elaboration, verbal flexibility, 
originality, creative tendency risks, cunosity, imagination, challenge, invention designing innova- 
tion and practicality. 



RESULTS 
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The Relation Between the Results of Invention Designii^ Skill and Creative Thinkii« SldO 

From the results of the various invention designing tests before instruction and figural and 
verbal creative thinking, creative tendencies we can obtaine the data needed. Table (3) indicates 
the results of mechanics and electronics students which reached ot * .05. 

Table 3 Relation between the invenrion designing ability scores and creative thinking 



ability scores 



subjecty 




originaHt^ 


I D A T 
useful 


elaboration 


Mechanics 


Figural-elaboration 


.2164* 


.3055** 


.1859* 




Curiosity of CAP 




.1995* 






Imagination of CAP 




.2087* 


.3302** 


Electronic 


Figural-elaboration 


.I945* 







♦P<.05 •♦P<.01 



From table 3 we observe that there is little creative thuiking ability which has any positive 
relation with invention designing ability, except the figuralnelaboration. 

The Difference between the Enhancement of Creative Thinking and Invention Deslgnuig SkUb 
in Mechanks and Electronics Students 

The present study uses 2x2x2 three factor covariance analysis, investigating whether there 
is any difference in the scores on figural. verbal creative thinking ability and creative tendencies 
of the student's from the two subjects. The findings were that there was only a significant 
interaction in figural fluency. 

The adjusted average scores of the two groups before & after instructions were as follows: 
Mechanics experimental group: 14.5-15.65; control group: 20.80-19.30; electronics experi- 
mental group: 18.99-24.1 1 ; control group: 16.76-16.86, from the adjusted means we can see 
that the electronics student scored significantly higher than the mechanics students on figural 
fluency 



Table 4 The analysis of covariance table in mechanics and electronics students on 
"Figural fluency" score 



Source of variance 


SS 


df 


MS 


F 


A (Group) 


145.83 




145.83 


2.94 


B (Class) 


89.01 




89.01 


1.79 


AxB 


749.66 




749.66 


15.11** 


Subj. W. groups 


7,986.60 


161 


49.61 




C (pre-postest) 


242.58 




242.58 


15.74** 


Cx A 


604.42 




604.42 


29,12** 


CxB 


325.82 




325.82 


21.14** 


Cx Ax B 


59.41 




59.41 


3.85* 


Subj. W. groups X C 


2,496.79 


162 


15.41 





♦P<0.05 **P<0.01 



DISCUSSION 

Effect of Experimental Course on Creative Thinking Skill 

The creative thinking ability indicated in the present study is the .score of figural, verbal 
creative thinking. 
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From table 2 we observe that experimental course can enhance tlgural, verbal creative 
thinking skills of mechanics and electronics students, this has been largely supported by the pre- 
sent research. Results of studies on creative thinking courses at our country and abroad are qujte 
the same (Wey, 1 985; Chen, 1 984). 

tffcct of the Experimental Couree on the Creative Tendencies and Inventitin Designing Skills 

From table 2 we observe that except for the case of mechanics-control group scoring 
significantly higher than the experimental group in "imagination", the other scores on creative 
tendencies do not show a marked difference, in fact, mechanics-experimental group's average 
scores were 27.86-28.23 in the tests taken before & after instructions, that of the countrols 
were 26.00-27.83. we can assume that the slight difference is due to chance. The present 
study's experimental couree could not enhance the creative tendencies scores, this result agrees 
with that of the experiment conducted on 1 1th grade students by Lee (1987) but the result 
does not agree with that of the experiment conducted on primary school students by Lin (1984) 
& Hung (1986), this disagreement may be due to the factor of age, the older the subjects, the 
more rigid of the creative tendencies, therefore not easUy subject to change, hence a period as 
short as 9 weeks instructions could not improve, the creative tendencies. 

From table 2. we observe that except for the case of electronics control group scoring 
significantly higher than the experimental grc up in "elaboration", the other results of the IDAT 
showed no mariced difference, this may be <!iW to the short period of experimental instruction 
and the similarity of examination paper before and after experimental instruction lessened the 
motivation among the students to answer once again the same questions, and the electronics- 
control group's scores being significantly higher than that of the experimental group in the 
IDAT accuracy test may be due to the interference of teachers outside tfie experimental instruc- 
tion course. iriAT 
Though the experimental group did not show a significant improvement m the IDAT 
results, yet from the daUy Idea Projects and revision papers at the end of the semester we can 
observe that this couree did have a positive contribution to the structural designing of the 
students, most students were quite willing to undertake this course. 

Relation between the Invention Designing SkiU and Creative Thinking SkiU among the Creative 
Tei^encies 

From table 3 we observe that the scores on creative thinking skill and creative tendencies 
have little relation with the scores on invention designing abUity, this results quite agrees with 
that of Horton's (1986). According to Horton, there is no important relation between the 
scores obtained by Torrance Figural Form B and the designing of main topic creative esays. 

Scores on figural elaboration indicate embellishing skill of the students, and invention 
designing depends on the concentration of minute details, hence invention designing skill is 
directly related to figural elaboration, this conclusion is quite reasonable. 

Effect of Different Subjects on the Enhancement of Creatwe Thinkfaig Skill 

The electronics group showed a more significant improvement in fiffiral fluency than the 
mechanics students. This result agrees with that of the study by Lee (1987), this may be due to 
the three semesters of "Engineering Graphc" which the mechanics students have to take, thus 
producing "tiinction fixed" effect, leading to the inability of mechanics students coping up 
with the tflectronicji students in the enhancement of figural fluency. 
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TEACHING AND LEARNIMG IN TAFE: 
DOES TAFE SELL ITS STUDEHTS SHORT? 



Keith Gove, VCAB/TAFE Liaison Officer 
Victorian Curriculuro and Assessaent Board 

Many commentators have suggested that we are in changing tioes, moving from 
one technological paradigm to another, 

from a paradigm based on mass production, mass consumption and 
fragmentation of skills, termed Fordism, to a paradigm based on 
flexible production patterns, quality rather than quantity, and 
skill enhancement as the basis of productive work" (Mathews et al 
1987 p3) . 

However, there have been few suggestions about how to alter educational 
practice to cope with these changes. 

In this paper I will outline some recent thinking about teaching and learning 
which highlights the factors that contribute to improved student learning, and 
explain why and how TAFE curriculum needs to change to accommodate these 
ideas. In doing so I will look briefly at the new Victorian Certificate of 
Education. I will relate these ideas to our western cultural context which 
tends to separate theory from practice and management from operations, 
according higher status to those who deal with theory. 

Deep and Surface App roaches to Learning 

The way that students' approach their learning can be viewed within two 
dichotomies. One dichotomy is between deep and surface approaches to what 
they learn - whether they search for meaning or not. The second dichotomy is 
between holistic and atomistic approaches to how they learn - how they 
organize their learning (Marton et al 1984). There are differences between 
the two dichotomies (Entwistle and Raasden 1983), but for the purpose of this 
paper, I will refer to a singlo dichotomy, deep versus surface. 

With a deep/holistic approach, students aim to understand the meaning of what 
they are learning? they relate the ideas to their own experience and previous 
knowledge; they try to make judgements about the worth of the material; and 
they treat the material as a whole - trying to see the relationships between 
the parts, and their relationship to the overall aim or concept or material. 

Alternatively, with a surface/atomistic approach students focus on the facts 
or details, try to memorize the material being studied, guided usually by what 
they think will be assessed, with an aim to reproduce rather than understand; 
they focus on specific examples and material in sequence, without relating it 
to a "big picture". 

Deep/holistic approaches to learning are much more effective than 
surface/atomistic approaches. For example, with a group of 30 first-year 
tertiary students, of the 16 who tended to use a holistic approach to 
studying, 13 passed all examinations, compared with only 4 of the 14 who 
tended to use an atomistic approach {Svensson 1977); 

«... a firm hold on detail and a facility with principles can only 
be achieved by using a deep approach" {Beswick and Ramsden 1987) . 



ERIC 



^ ^ 96 

103 



Many learning environsents do not encourage deep/holistic approaches to 
UaJninSciaSsden et al 1987), despite the fact that aany educators would 
describe "good education" as in fact deep and holistxc. 

It is important to note that students are not inherently ''deep" or "^urface" 
in their approaches to learning, nor do they consistently use the same 
[l^llcl - ?hey use an approach i^hich is perceived by them to be appropriate 
for the situation. 

Factors which influence students' approaches. to, learning 

The factors which influence students' approaches to learning 
structure of a course, assessment, extent of choice over how and what is 
learnt, and the extent to which teachers focus on students cognitive 
processes (Entwistle and Ramsden 1983). 

Courses which are structured with an emphasis on many ^^J^' f *° . 
encourage surface approaches; conversely, courses J^^^^i^^^/^f.^.^.^S^J^"* 
on a smaller number of main concepts, and the relationship of subject detail 
to these concepts, are more likely to encourage deep approaches. 

Assessment which focust-s on regurgitation of facts, or the placing of values 
I^to formulae, encourages surface approaches; deep approaches are encouraged 
iy assessment which tests real understanding of the mam concepts. Students 
often pursue further study with misunderstandings of basic concepts teg the 
concepts of "price" in economics, "acceleration" in physics), because their 
assessitent has concentrated only on facts and not "^h students r_e|l 
understandings (and misunderstandings) of basic concepts (Masters 1987). 

Similarly, deep approaches are encouraged by teaching J^^J/" 
students make sense of the material they are learning. If JJ®. J^JJ^.^^^^J. 
students' real understandings (that is, the picture they ^^o^/J^^^^^^^^^^f ^ ' 
then not only might students get it wrong in the long run, but there is the 
risj ?hat students will divorce their learning" from their commonsense view 
of the world - theory and practice will remain separated. 

Student choice over ways of learning and content also contributes to deep 
approaches (Beswick and Ramsden 1987). 



Should TAFE be "deep 



It sc^oms appropriate at this stage to address an obDection «»»jch is often 
raised - does "vocational education" warrant deep approaches to learning? If 
students are simply learning skills or knowledge for a particular 30b, do they 
need to "understand" things in the same way that students with a more 
generalist orientation do? I believe yes, for several reasons. 

one reason is that vocational education is these days not jj^t skills 
acquisition (if in fact it ever was) . Seventy percent of the Victorian state 
training system deals with other than apprentice-type programs - middle level, 
paraprofessional, preparatory and further education m a 
(State Training Board 1988). Even apprentice-type programs arc moving away 
romone-on skills acquisition (Deveson 1988). That is, vocational education 
is at least partly concerned with students' understanding of concepts and 
principles behind the skills and knowledge they are acquiring. 
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A second and related reason is that there is an increasing demand by enployt'rs 
and industry for workers who are able to naXe judgeaents* solve problems, 
consunicate, (Mathews et al 1987, Naisbitt 1985). Such qualities are 
difficult to foster if vocational education aerely focuses on skill 
acquisition (practice) without a base of good understanding (theory). 

Finally, a aoral reason in addition to the economic reasons oentioned, is that 
TAFE students ought to have the opportunity to develop a theoretical 
underpinning to their vocational skills, to empower thea in the workplace, to 
enable employees to be aore what Cooley (1980) calls •*architects'' (iaplying 
some control over the work task) rather than "bees** (iaplying aere dronelike 
working). This is one way that the traditional status and power differentials 
between "thinkers" and "doers" might be reduced. 

So, this paper continues on the assumption that it is desirable for TAFE 
students to understand to some extent the concepts and principles which 
underpin their vocational skills and knowledge. 

Peep and Surface Approaches to L earning in TAFE 

To what extent does the teaching and learning environaent in TAFE encourage 
students to take a deep approach to learning? 

TAFE courses generally consist of a large number of perforaance objectives 
translated into classroom activities via enabling objectives; students are 
assessed on their achievement of the perforaance objectives (TAFE Board 1984. 
Nager and Beach 1967). This has tended to result in TAFE course descriptions 
which are very strong on details, but light on integration of this material. 
This is one factor which often encourages students to take surface approaches 
to learning. 

Assessment in TAFE often reinfor^^es this eapbasis on the acquisition of facts 
and skills rather than a fuller understanding of the subject. TAFE assessment 
often asks students to "identify", "describe", "list", and so on, which 
students can do without necessarily understanding the underlying principles of 
the topic. 

The highly structured nature of aany TAFE courses makes it difficult for 
students to have auch choice about what and how they learn. Lack of choice is 
seen to encourage surface approaches to learning (Entwistle and Ramsden 1983 
pll8). 

Some suggestion s for TAFE 

What does this mean for TAFE courses? In a general way, the following should 
guide curriculum design in TAFE. 

The main ideas or concepts in a course should be focused on, emphasising the 
interrelationships between these ideas, and the relationships between them and 
specific subject details. 
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TAFE assessment should similarly reflect a greater eapbasis on students* real 
understanding of main ideas, not just their factual recall of subject details. 

Where possible, students should be given choices about vhat and how they 
learn. This implies giving greater flexibility to students and less pressure 
than is currently the case. Teaching more (content) can ssean teaching less 
(meaning) . 

Finally, the role of TAFE teachers should be seen as one of facilitating 
student understanding, rather than one of imparting a detailed body of 
Knowledge. For example, focusing on the processes by vhich students arrive at 
answers and inferring the causes of students' misunderstandings, rather than 
simply judging them right or wrong. 

It is easy to itake general suggestions. One particular example of a 
curriculum change which attempts to incorporate these ideas is the new 
Victorian Certificate of Education (VCE). 

The Vi ct or i an _Cer t i f i ca te o f Education 

How might courses which encourage deep approaches to learning be designed? 

Victoria is reviewing its senior secondary curriculum. The development of the 
new VCE is one outcome of this. The VCE is being designed within what is 
called the study structure approach. The centrally accredited curriculum 
document is called a study design. All year 11 and 12 subjects are being 
designed within forty-four study designs, grouped into fourteen fields of 
study for administrative purposes (VCAB 1987} , 

Study designs consist of four components, as well as broad aims and 
objectives: areas of study, work requirements, common assessment tasks (CATs), 
and course development support material (CDSH) . 

Areas of study describe the important areas of learning in the study, usually 
in three to six major sections. 

Work, reguirements are activities (such as laboratory work, essays » research, 
folios, practical activities) which students undertake in order to learn about 
the areas of study. There are normally three to six work requirements per 
semester unit, and each must be satisfactorily completed for a student to gain 
their VCE. Work requirements are assessed satisfactory (S) or unsatisfactory 
(N). 

Because the community requires an assessment grading finer than the two points 
S and N, CATs will be used to provide a five-point (A - E) externally verified 
grading. There will be four assessment tasks per study, each CAT assessing a 
distinct major area of learning in the study. The CATs will, like work 
requirements, cover a variety of tasks (such as essays, research, practical 
work); only one or two of the assessment tasks in each study will be 
traditional tests. The student's certificate will report the nature of the 
CAT, the grade gained (A - E) and a description of the level of ability 
implied by the grade. With four of these descriptions per study, and a likely 
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five study completion* the certificate will provide a fairly comprehensive 
profile of the student's academic strengths and weaknesses. 

The aain change in the VCE from traditional courses is that content is not 
specified as a series of unrelated chunks of knowledge. By identifying a 
snail number of najor areas of study, and requiring students to integrate 
these through a number of work requirefsents, students are strongly encouraged 
to see their learning in a holistic way - that is, to take a deep approach to 
their learning. The assesssent reinforces this by assessing whole tasks (for 
example, a research project), not just recall or formula filling. 

Also, the study designs aim to provide a balance of theory and practice. 
Traditional practical subjects (such as woodwork, textiles) have a theoretical 
basis, and traditional theoretical subjects (such as physics, history) have: a 
practical component. 

The fourth component of the study design, CDSM, is needed because the study 
design is a broad framework within which providers can design their own 
courses, so there is a need for teacher support materials to assist teachers 
in the process of course design. 

The new VCE shows one way to devise curriculum to encourage students to take 
deep approaches to their learning. It nay be useful to examine when modifying 
curriculum and teaching in TAFE. 

As a part of the review of senior secondary curriculum, the state training 
system is also looking at ways to achieve articulation with the VCE. There 
are several projects currently underway (Outer East College of TAFE, Frankston 
College of TAFE) which show some promise in terms of credit transfer between 
the VCE and TAFE courses. One of the useful outcomes of this work is the 
possible restructuring of TAFE curriculum documents to present the material in 
more holistic ways by, for instance, grouping together what were previously 
dozens of individual performance objectives under more coherent areas of study 
and work requirements. In other words, TAFE teachers would be encouraged to 
present their material in a more integrated, holistic manner, encouraging 
students to take a deep approach to their learning. 

Another example of creating a learning environment which encourages deep 
approaches to learning is given by Eizenberg's (1986) report on modifying an 
anatomy course. 
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Conclusion 



Our society unequally distributes status, pover and resources based largely on 
occupation: thinkers are given greatei rewards than doers. TAFS has 
traditionally catered for those who deal with the practical (doers). 

I have touched on some assuaptions that exist about learning about the 
practical, best summed up in the word "training** " the consequence of which is 
to encourage a surface approach to learning. What I am suggesting is that for 
the benefit of the individual and the community, vocational education must be 
just that - educative. It should encourage students to seek deeper 
understandings of the skills and knowledge which they are learning. 

By not providing TAFE students with an environment which encourages deep 
approaches to learning, we risk reinforcing the lower expectations often held 
of those who deal with the practical. If the TAFE environment encourages 
surface approaches to learning, then we deny students access to fuller 
understandings of their subjects; and they may remain unable to contribute 
fully to their working environment. Ve also prevent TAFE students developing 
the capacities which our industries need for full economic growth. 

The paradigm shift mentioned at the beginning of this article provides TAFE 
with the opportunity to make significant changes in its curriculum. It should 
take this chance to improve the opportunities for real learning which it 
provides to its students. 



Keith Gove 
December 1988 
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VOCATIONAL QUALIFICATION AND 
ACCESS TO HIGHER EOUrATION 



Professor Alan Smithers, 
Department of Education, 
University of Manchester. 
Manchester Ml 3 9PL. 



In its White Paper, Higher Education; Meeting the Challenge (Cmnd. 114, 
April, 1987) the British Government recognises three routes into higher 
education: (i) traditional sixth form qualifications like A levels and 
Scottish Highers; (ii) vocational qualifications; and (iii) access courses 
for mature students. A growing number of students entering on the basis of 
vocational qualifications is envisaged. 

In an earlier White Paper, Working Together - Education and Training 
(Cmnd. 9823, July, 1986), the Government accepted the recoirmendatlons of 
the Review of Vocational Qualifications and went on to set up a National 
Council for Vocational Qualifications. Among the priorities identified was 
the "need to bridge the unhelpful divide between the so-called 'academic 
and the so-called 'vocational* qualification". 

The National Council's primary task has been to reform and rationalise 
the provision of vocational qualifications through the creation of a 
Nationa'i Vocational Qualification Framework. Within this, the awards of 
approved bodies are to be accredited on a common scale at different levels. 
A major consideration for the framework has been to provide clear routes 
of progression to higher qualifications including those based on degrees. 
It Is Intended therefore that NVQs will not only be statements of work- 
related competence, but, at appropriate levels, be a means of entry to. and 
progress within, higher education and higher level professional qualifi- 
cations. 



NVQ FRAMEWORK 

Within the NVQ framework candidates receive accredition by an approved 
body when they can successfully demonstrate in applied contexts the skills, 
knowledge and understanding appropriate to the level at which they are 
being assessed. Competence at a specified level may meet the needs of 
particular employment, but the requirements at any level are intended to 
be sufficiently comprehensive to be a basis for progression to a higher 
level. The framework is designed in such a way that the development of 
individual potential, including personal and social skills, is encouraged. 
Progression through the different levels need not be consecutive. 

At present, the NVQ framework has four levels, but the Council has 
been invited by the Government to consult with appropriate professions and 
other bodies as to how degree and postgraduate awards can be brought into 
the same scheme and it is likely that one or two additional levels will 
be added. 

LEVEL I. Basic Level . 

Qualifications at this level should accommodate both those that match 
a minimum job requirement and those designated as an entry to employ- 
ment from programmes such as the Youth Training Scheme. 
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LEVEL II. Standard Level. 



Qualifications at this level will be awarded for competences needed 
for many occupations whose requirements are significant but which are 
primarily of a routine and predictable character. 

LEVEL III. Advanced Level . 

Qualifications at this level will be awarded for competences needed 
for occupations which are not of a routine character, and which may 
require application in a variety of contexts and roles. The skills 
achieved at this level may be of such a nature as to indicate cap- 
ability in supervisory and junior management roles, or to progress 
into advanced further education and training. 

LEVEL IV. Higher Level . 

Qualifications at this level will be awarded for competences needed 
for occupations with specialist or supervisory or professional 
requirements and which need the capacity to adapt to major job role 
changes while maintaining full accountability and responsibility for 
personal outputs and those of others. The minimum standards of 
qualifications at this level will be appropriate to complex, 
specialist and supervisory functions and for those occupations 
where education and training needs are presently met by Higher 
National awards plus, where appropriate, additional skills, under- 
standing and ability in application needed for the trainee to be 
regarded as competent. 

Beyond LEVEL IV. 

If the NVQ framework is to be extended to include degree and post- 
graduate professional awards, it is probable that a further two 
levels will be added. The Council is currently engaged in con- 
sultations with professional bodies. 

Eventually, it is intended NVQs will provide a ladder embracing all 
levels of vocational qualifications, but in terms of the existing frame- 
work it is likely the qualifications at Levels III and IV will meet the 
entrance requirements of institutions of higher education. With graded 
NVQs the Council is gradually putting in place the means of access and 
progression to the higher professional awards. 

COURSES AND INSTITUTIONS ATTENDED BY STUDENTS ON BASIS OF VOCATIONAL 
QUALIFICATIONS 

The proportion of students entering higher education on the basis of 
existing vocational qualifications (mainly ONC/D, HNC/D, BTEC. SCOTVEC) 
has risen steadily during the eighties, particularly in polytechnics and 
other public-sector institutions where it has increased from 8.8% of 
intake in 1981/2 to 13.2% in 1985/85. Growth in universities from a low 
base has been somewhat slower from 2.8% in 1981/82 to 3.5% in 1985/86. 

These overall figures mask considerable differences between subject 
areas. In 1985/86, in polytechnics and other public-sector colleges, 32% 
of those on engineering and building courses, 13.9% of those on science 
courses, 9% of those on art and design courses and 6% of those on bus- 
ness and management courses entered on the basis of vocational qual- 
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ifications. In the universities, the main areas entered were engineering 
and technology 10%, architecture and building 8% and business and admin- 
istration 5%. 

Vocational qualifications are most likely to be used as a basis for 
entry to higher education in those technologies where a degree is necessary 
to achieve full professional status. But units like communication studies 
have also been accepted for entry to degree courses, for example, English, 
which are not explicitly vocational. 

Although the number of entrants to higher education in Britain with 
vocational qualifications has been rising it is still relatively low. Moor 
and Dean (1983) have obtained evidence that the demand for higher education 
among those with vocational qualifications is related to the importance 
which it is seen to have in career development. In occupations like 
engineering, where full professional status is restricted to graduates, 
demand was found to be strong, but among those in occupations where pro- 
fessional institute examinations were seen to be the means of advancement, 
interest in degrees was much lower. 

PERFORMANCE IN HIGHER EDUCATION 

Research has been commissioned by the NCVQ from us to determine the 
performance of students entering higher education on the basis of voc- 
ational qualifications, and some of the first results will be presented to 
the conference. But earlier studies have suggested that vocationally- 
qualified students can be very successful. Smithers and Dann (1974), for 
example, showed that the vocational entrant fared as well as most other 
students on degree courses in engineering at the University of Bradford. 

This supported an earlier study by French (1967) which compared the 
degree results of 2,500 6CE and ONC students in six institutions. In all, 
44% of ONC entrants compared with 39% of 6CE entrants gained first or 
upper second class honours degrees. It is also interesting that more 6CE 
entrants failed i7%) compared with ONC entrants (4%). The evidence (at 
least on the basis of these studies) suggests that, once accepted f a 
degree course, students with vocational qualifications can do at least as 
well as other entrants to higher education. 

CONCLUSION 

An important objective for National Vocational Qualifications is to 
provide a clear route of progression to higher levels of qualification 
including those based on degrees. Already some students do enter higher 
education on the basis of existing vocational qualifications and, with the 
advent of NVQs, especially where a degree is necessary to achieve full 
professional status, this is likely to increase considerably. Such a move 
would be welcomed by the Government and employers, and the institutions 
of higher education are actively considering admission requirements. The 
one-third fall in the age cohort In Britain creates a window for widening 
access. The available evidence suggests that students entering higher 
education on the basis of vocational qualifications can do very well. 
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COMPETENCY TESTS: THEIR ROLE IN SELECTION OF APPRENTICES AND 
TRAINEE TECHNICAL OFFICERS IN AUSTRALIA. 

Gwynne Holdgate. Senior Research OffiOTr, Educational Testing Centre. University of New 

South Wales. Sydney, Australia. 

Tests as a part of Selection Procedures. 

The Educational Testing Centre (ETC) at the University of New South Wales (UNSW) in 
Sydney has been developing muttipte choice tests for screening applicants for 
Apf^nticesh^ for eliiht years. Over the last two years this has been extended to Trainee 
Technical Officers. 

One of the main reasons for our initial involvement was the need for screening large 
numbers of applicants for relatively few posittons. In 1980/81, with new Equal 
Employment C^portunlty (EEO) leglslatton, this particularly affected state government 
bodies In New South Wales (NSW). Several of these had candidatures of 7000 -8000 with 
only 60 to 120 apprentteesh^ avaliable. Screening by an elective measure such as a 
multiple choice test battery was seen as necessary to assess the competency of ^licants to 
cope with trades courses at TAPE, and also to meet the accountability demands of EEO. 

In 1981 existing selectton tests were mostly very old (some were pre World War II) and 
over used, so that candidates were likely to have encountered some of them a number of 
times. Mechanical Reasoning and Ravens PM38, still widely In use. fall Into both these 
categories. Further, most test batteries had a definite bias in favour school leavers 
who were male and NKely to have t^en technical sutijects at school and a^s/nsf females 
and those people from fK>n English speaking backgroumte (NESB). 

There was a need for locally devetoped tests that assessed basic skills required In TAPE 
trades courses and that reflected the skills and experiences applteants were likely to have 
been exposed to In their general educatton - not necessarily just schooling. 

Emptoyers were having problems with wastage of those people they put on. as well as a 
shortfall after the initial offers of positions. TAPE teachers were having problems with 
apprentices In their classes who needed remedial work or who dropped out of courses that 
proved to be beyond them. These problems are still with us, as a recent Seminar on 
Occupational Competency Tests, heW at UNSW in May 1988, highlighted. There Is a 
continuing need for Interaction between secondaiy educators, TAPE educators and 
employers. 

However, some large (and recently smaller) employers who have used the current ETC 
tests conskfer they have Increased the likelihood of their apprenttees being competent to 
pass TAPE courses as well as Increasing the cost efficiency of their recruitment procedures 
and reducing the wastage from drop outs (Smith, 1988). 

11 is not unreasonable to consider the proposition that if funds from employers could be 
pooled then apprentteeship applicants couW be screened by tests for entiy to TAPE. This 
coukJ also save multiple testing of many candidates who sit for several different employers* 
tests at present. 

The Australian Scene. 

Australia's young population of school leavers and those in their early twenties has changed 
over the last 20 years. 

According to how the statistics are read, at present 15% of all Australians 15 years and 
over speak English as their second language (ESL) and in New South Walt i 25% of all 
school children come from homes where a language other than English Is spoken (NESB). 
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This means that the traditional pool from which ai^ntte^ (and diose taking other TAFE 
courses) were drawn can no longer !» assumed to come from an Anglo AustraOan 
t>ackgrou(K), and, in the case of apprentices, from femiRes wHh a long histoiy of a trade 
b^tground. This traditional English speaking trades based source of apprentices has 
shrunk as a proportion of school leavers. 

Consequently, employers face a shortage of the kind of ap|»'enticeship ip)lteant they know 
best, and TAFE teachers face dasses of ira^asingiy mixed skMs and language baciqpounds. 
Technk:ai traineeships appsar to have exacerbated this problem recent^ increasing 
enrolments in the more advanced classes. 

Secondary schooling also has h») to change to meet the nee(te of more students staying on to 
Year 12, with wkfer and often less academic interest than the prevtous tr«jitional student 
who was aiming for university or a college of advance education. 

in 1981 in New South Wales, the proportion of apprenttoesh^ applicants (for State 
Government institutions) from Year 10 was 80 -85%: in 1988 it was ck>ser to 50%, 
with 25% from Years 11 and 12, while the remaining 25% had already left sd^l. This 
change in the age and educational levels of the pool from which apprentices are drawn has 
meant further difficulties for TAFE and employers, both in selection procedures and 
training. 

Muit^le choice tests that are k^ing constantly evaluated and updated to meet these changes 
can help to tap this wkter pool of resources and find out what ^^^icants do know and what 
skills they do have, it can be argued that the okler tests still in use tend to reduce the 
chances of finding the non traditionai but competent applicants. 

Such people, which include older people, females, and those from NESB and other 
disadvantaged backgrounds, have been named the latent able" (Ateom m6 Warrington. 
1988). As their proportions grow we can not afford notto find, train and emptoy these 
latent abilities in our population. 

Test Construction: Reducing Bias. 

The double negative in the last sentence is a good example of English which dis£^antages 
NESB candidates. That is. it is a source of unnecessary bias. 

Other sources of language bias in test questions and instructions include: 

* use of the passive voice. 

* conditional clauses (such as the"if...then" variety) 

* adverbs. 

* many prepositions 

* tong sentences. 

We have found that by reducing these kinds of language bias for NESB candUates we also 
have reduced the disadvantage based on socto-economic and/or rural backgrounds. 

Most existing aptitude tests in common use have many sub tests, even those measuring 
numerk; skills, which rely heavily on a candkiate's skiH In reading English. This also 
applies to the New South Wales Higher School Certiftoate (HSC) examinatkm and the 
Australian Scholastk: Aptitude Test (ASAT). The Proceedings of the Seminar on 
Occupational Competency Tests (HoMgate (ed), 1988) held in May this year, contain some 
interesting papers on the effects of language on test results. Contributions are from TAFE. 
secondary schools, employers, and Macarthur institute of Higher Education which uses a 
special entry test as an aiiemative to the HSC for its k}cal disadvantaged population (Akx>rn 
& Warrlngton.1988). 
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EnflHsh Is the medium of communteaton In ihte country. When testing camUdates for 
competency in a variety of skilis. ETCs tests always include at least one sub test of Ei^Ush 
vocabulary and^ reading comprehension. 

However, when testing mathemattos. or Data interpretation (in graphs, tables or charts) 
we remove or reduce the l»tgu^e component to a minimum (Diggs. 19B8). 

Details of the test construction nmthodotogy tlut we use are in the May Seminar 
Proceedings, ftiefiy, after tire test questtons are written ttiey are ravtewmd ffiid edited by a 
committee of four to seven pe^ before and after pUot testing. After the pHot testing, the 
statistteai data helps in tte decisk>n makbig as a useful tool for pe^ with the ex^risnce 
to make informed juc^ments about the cont^t and structure of tests and their Items. 

The people who woiK on thte committee vfi^y accorcfing to the content, purpose and level of 
the test, alw^ Include th(^ with a background in one or more of the following: 

* test constn^tiofl, theory and practi^. 

* spedalist 8i^}ect kirawledge and te»:hing eiq^rience. 

* teaching English s& a second laguage and/or experience as an ESL Australian. 

* experience In seiectton/recruitment procedures. 

Pilot testing is carried out over a wide range of schools from Years 10 to 12, making sure 
that females and NESB people are usefully r^resented. We also include first year 
university students in the pitot tests des^ned for trainee technical offteers. 

From the statistical analysis we took for bias based on lar^uage background, gender and age. 
Word knowledge, for example, continues to increase with age, so that separate tests for 
cfifferent sqo groups often prove more useful than separate age norms for the same 
vocabulary test. 

Differences in mathemattes scores (not necessarily an incScatkm of bias) isetween the 
sexes are decreasing or non existent at the school leaver level. Female cancSdates usually do 
as well as the males on the apprentice mathematics tests. 

However, some older tests in tradittonal batteries we do conskler biased against females. 
We do not construct or recommerKj toot recognition tests or Medianical comprehension type 
tests for two main reasons. The 1976 verston of the Kit of Factor Referenced Cognitive 
Tests (Ekstrom & French,1976) has removed the Mechanteai Knowledge test on the 
grounds that it was found to be based on achieved skills. Girls m many Australian high 
schools still find it diffteult to take Tedintoal Drawing and other technteal subjects, and 
therefore have often not had the relevant experience. For the same reasons we have moved 
away from our eariier Scientlfte Method teste as we found that girls and boys In high sdiool 
were beiny taught science with differing content emphasis, particulariy in single sex 
schools. Also, in New South Wales tlw secornlary science syllabus to Year 10 altows for 
wide variation within schcK>ls for determining the details of content taught. 

Instead we use a Data Interpretatton test whteh is designed to be free of content taught in 
school. This test measures skills and processes used in extracting and manipulating data, 
which for techntoat courses is based on scientific and technological stimulus material taken 
from a wide range of resources, such as Journals. newsp£^ artk>ies etc. Students are not 
e^^ed to have learned about the content of thte material. They am e}9)ected to be a^e to 
use H. 
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Figure 1 gives an example of three data interpretation Items based on graphical stimulus 
material. 

FIGURE 1: 

GRAPH: Change on Previous Year In Production of 

Two NHrarals 




YEARS 



1. In 1983/4. production of Mineral 11 increased by 

(A) 2.1 % (C) 2.7 % 

(B) 2.2% (D) 3.7% 



2. The greatest % increase in production of Mineral I and Mineral II 

was in 

(A) 1982/3 (C) 1984/5 

(B) 1883/4 (D) 1885/6 



3. The least % change in production of Mineral I was in 

(A) 1982/3 (C) 1984/5 

(B) 1983/4 (D) 1985/6 



These kinds of items are commonly found In science and maths tests but combined in a 
single sub test the statistics show they are measuring a separate area of skills and the 
reliability indices (KR20) are much higher than with tradittonal science teste. This 
example also shows how the language used is reduced to minimize bias caused by language 
background (NESB or sock) economic). 
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Figure 2 shows two examples of mathematics Items with the English reduced to a minimum 
in the 'B' versions. 



FIGURE 2. 



1A. If a vehicle Is iraveiHns at x KWometres per hour, then its 
spaed 8 in metres per second is given the fonnuia 
5x 
^ "Ti 

If a car Is traveing at 25 metres per second, what speed in 
((ilometres per hour is it travailing at? 

(A) 3.6 km/h 

(B) 6.9 kmfh 

(C) 90 kmA) 

(D) 2250 km/h 



(A) 3.6 

(B) 6.9 

(C) 90 

(D) 2250 

2A. An Irregular sliaped building block has tlie shape and 
dimensions shown. 

Wiiat is the approximate lengti) of the street fence PQ? 



IB. 



s 



s 



5x 
18 

25 



X 




(A) 
(B) 
(C) 
(D) 



17 m 
22 m 
30 m 
100 m 



26. 




60 m 



X is closest to 



(A) 17 m 

(B) 22 m 

(C) 30 m 

(D) 100 m 



(from DIggs, 1988) 



NESB candidates do as won or bener thaw native EmjBsti speakers m Maihematl® and DjBte 
mte^aton teste contalnl^^ these kinds of Items, particularly In the upper half of total 
test scores. 

f^ra specWte detail on methodology. sairipHno and flntf ngs Is available In various papers 
listed in the References. 

Validation of Tests: New Developments and the Slgnincanco of How Test 
Results are Used. 

This a vital and lame Issue. A paper by Joan Curphey In the Seminar Procewfif^s 
(Curj^ey 1988) gives details of a large scale valWatlon of a Clerks test based on new uses 
of criteria. 

Briefly, traditional validatton methods, based on criterion related or concurrent wirt^s 
produdng regresston lines for making predlcitons, are expensive, long term atd often 
Inconclusive. They are also very difffeult to explain to test users and ttie putjjte. In the 
UnHed States a number of court cases corK»mlf»g test vaHdIty have ted to a slmgw 
aiH>ioach whtoh uses elements of both content and conslOKJl valldily. We have adapted this 
ap^ach for local use. 

Two criteria must be met: 

• does the content of the test measure Important skills and processes Invoh^ed In 
TAPE courses or on the job? 

• can the skills and processes being tested reasonably be expected to have been fm 
of candidates' prevk>us experience? 

in the Cterits test validity study described by Curphey, the basis for assaying these 

criteria was to ask the fob Incumbente and their Immediate supenrlsors what were the 

important skills they used on the iob. They were asked to fill m « ^nna^viWc^ 

llst^ tasks In vertjal. numeric and other areas. These tesks could 

at various levels and psychological construes via the Australten (^CO, 

1983) Canadian (CCDO,1971) and Amertean (DOT. 1985) dtetionaries of Job skfiis- The 

date produced was easy to Interpret and explain, and the approach ¥i«s free of any 

suggestion of ioto appraisal. 

At this stege no such study has been undertaken with ETC's ApprentlM or Trabtee Techntoal 
Officers teste. An appropriate questtonnaire Is planned for 1989, with asstetance from 
TAPE staff. At present the validity of these tests reste on the Initial iJJuts of local 
apprentice trainers, the literature, two vlslte to the \).SA, aid one ^ the UX Most 
Unoortent has been the response of the test users, who origlna ly used the testefor EEO 
a^unt«y pulses, end now express their satisfaction with the cost beneflte. an 
frSSSe in retS rates, and success In TAPE courses by their apprentices who were 
Initially screened by the tests. 

It should be emphasised that uae of tests 8"^ their resuite Is ateo a vrtal a^ of test 
validity (APA. Standards for Educational and Psychologk^l Teste, ^£85). Teste must be 
designed to speclflcaitons that apply to me population and purpose for wh^^^ 
wrHten If they^ to be consWered valid. TWs means that an »Kf»lff^«2.iSr 
validity lies with the user of a test and ite resuHs, as well as wHh the test developer. 

This takes me back to an eariler point: the need tor Interadton between TAPE, secondary 
education and employers. 

113 



Finally, at the 24ih iniematlonal Congress of PsychohJoy. heW In Sycftiey last September, 
several speakers made the point that any ob|ectlve test increased the predictability of 
success in recruitment for courses or ^t^. The next most useful predictor was 
biographical datai The towest preiS^ablUty came from selection procedures that reUed 
only on subiecAive iuclgement and "gut feel". Dr. «tohn Tof^is. from the British Post Office, 
also wsane6 ttiat there were many glossy iMJt unsubstantiated tests on the market, and that 
the most useful vbM were those ctesignsd locally, to proper test specifications and 
rigorous rules of test construction. 
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DEVELOPMENT AND ANAL^IS OF A CIUTERION-REFERENCED 

TEST ITSyi BANK 

[k. Barbara E. HNon, Pro^ It^ecior 
Mr. «tosse WNte, Remrch Associate 
O^p^tmant of Voc^iCMiol Ectucation 

Fayetta^, Atkmtsas 72^)1 
U.8.A. 

The state of Arkansas has q^radmately 12,000 tractc^-trafler tnidc drivers. To 
meet the iiee<te<rf the truck driving industries, 11 of the state's 24 pi^secondaxy 
vocational tedmical schools jnovide training in tractor^railer/tnick driving. lYaining 
consists €i a minimum of 270 student contact hours. United States Department of 
Thmqxmation mandated testii^ for tractc^-trailer/truck driver Ucensing will be ef- 
fective in Arkansas in January 1990. To addr^ the need for preparing competent 
drivers, the I^vision oi Vocational Tedmical Education, Arkansas Department of 
Education determmed to develop a standardized conqieteiicy-bas^ curricula for 
tru^ drwing. Inherent in competency-based education is the need for oiterion- 
re&renced testing. Therefore, the state commisaoned the construction of a test 
item bank from whidi eadi trudc driving instructor in the state could draw test 
items. To produce a high quality test item bank keyed to ^>edfic tasks essential to 
job success, the Vocational-Tedmical Education Consortium of States (V-TECS) 
process was used. V-TECS is a cooperative research and developmental effort 
among 27 states with assodate membership being held by the armed forces, Depart- 
ment of Labor and Bureau of Prisons. Eadi member provides products and services 
for mutual benefit to eliminate duplication of efforts in the development of com- 
petency-based curricula. Standard procedures are used to insure uniformity in the 
products and to promote transportability of the products among states. The use of in- 
cumbent workers as experts to validate the product is an essential component of the 
V-TECS process. The following is an outline of the procedures used in Arkansas, a 
V-TECS member state, in producing test items for a criterion-referenced test item 
bank: 

Procadtires for TesA Etam writing 

The Tractor-Trailer/Truck Driving V-TECS Catalog was revised in 1986-87 by 
Arkansas. The catalog consisted of duties (a cluster of related tasks performed by in- 
cumbent workers in an occupational domain) and tasks (a measureable unit of work 
with a definite beginning and ending, consisting of two or more steps). These duties 
and tasks were used as a b^ for test item development; items were keyed to the 
duty/task cod^ Also induded in the catalog were tools, equipment, and work aids 
essential to the occupation; standards, conditions of performance, and performance 
guides were also listed. Information from the catalog was a resource for item 
development. A writing team consisting of five instructors was identified. The writ- 
ing team was trained in V-TECS procedures to insure consistency in both format 
and content 



Task Analysis 

An in-depth task analysis was accompli^ed tlirough a process by which a research 
associate rode with truck driving instructors and students as they performed the 
various duties and tasks identified in the catalog as being essential to truck driving. 
A t^ recorder was used to record comments and answers to the researdier's ques- 
tions during the course of a drive. The researcher c^n verbalized events takhig 
place and asked key questions to determine the exact steps necessary to acconqilish 
a particular task. These informal comments were later transcribed. Notes from these 
transcriptions were reviewed with instructors and incumbent workers to determine 
their accuracy. 

Item Writing 

After task analysis, the researcher worked with the writing team to develqi items, 
making suggestions based upon information gathered duriiig task analysis for con- 
struction of the items. The writing team provided the content information and 
plausible distractors for the multiple choice and matting items (cognitive domain). 
Performance checklists (psychomotor domain) were constructed from steps outlined 
by the writing team and notes from the task analysis. After the test items were com- 
pleted, they were reviewed by incumbent workers to confirm the accuracy of item 
content. A total of 164 multiple choice items, 12 matching items, and 37 perfor- 
mance checklists were written. 

Field Testing Rents 

Field-testing sites v.-ere established in the 11 postsecondaiy vocational technical 
schools offering truck driving programs. The 164 multiple choice and 12 matching 
test items were divided in three subsets, with each subset being tested separately. 
The performance checklists were given to the instructors; however, the instructors 
were not required to test every student with every cheddist (Results from the 
checklists were not considered in analyzing the field tested items.) 

Unlnstructed/lnstructed Samples 

Samples from two populations were tested: unmstructed and instructed groups. The 
uninstructed subset sample sizes ranged from 29 to 30; the instructed subset sample 
sizes ranged from 30 to S3. 

Statistical Treatment 

TWo statistical treatments for item analysis of criterion-referenced test items were 
used on each of the multiple choice test items. The easiness index is defined and 
computed the same way for criterion- and norm-referenced test items. In criterion- 
referenced measure, one would expect that the uninstructed ^oup would score low 
on an item and that the instructed group would achieve a high score on the same 
item. On items which did not reflect different results for the two unrelated groups, 
the tasks to which the items were keyed or the specifications for constructing the 
item were reviewed. 
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The second statistical treatment used was the Brennan Index. The Brennan Index 
{Bwman 1971 ; is an index of how well an item discriminates between two unrelated 
groups. 

B- (Nr^inmictedfNmsmit^}-(Nr^umnsmiCt&V 

The Brennan Index was used because the san^>les in this study were taken from two 
unrelated pqmlations. For this stu«fy, a Brennan Index of +.40wasused to divide 
the items between high low disorimination. 

{This tmOmenicfmdMdudimts does ma assume ^mi^^ 
Ae UembahkismadecsuateuMkatnimenLFt^^ 

'msmmiaasMub^Uemsh^u>ihesametaA¥Mckoheanafy^ 

The statistical treatments aided m identi^ing multiple dioice items which did not ac- 
tually measure the intended learning (tasks). Items whose easiness index did not in- 
crease in magnitude from uninstnicted to instructed groups were aispect {Pophanh 
1971). Items whose discrimination index did not exceed + .40 were examined. Four- 
teen items had a Brennan Index of .40 or higher. One hundred twelve items had a 
Brennan Index of less than + .40. Items whose discrimination index indicated a 
decrease in the percentage of students yt}ao answered correctly from uninstnicted to 
instructed groups were suspect as being faulty in construction. Thirty eight items in 
the bank had a negative Brennan Index. In some cases, instruction could have been 
confiiang. TTiree items were keyed to tasks not included in tiie course content of the 
imtructed groups. These statistical treatments were helpful in identifying items 
which needed to be further revised or discarded. As a result of tiiis analysis, four 
items were discarded; 66 items were revised. 



The following are three examples of analysis results: 



Item 0103 




The fifth wheel connects to the: 




a, axksaddk. 




b. glad hands. 




c. king pin. 




d landing gear. 




Uninstnicted Easiness Index 


.03 


Instructed Easiness Index 


.96 


Brennan Discrimination Index 


.93 


Interpretation: Item has low Uninstnicted Easiness Index and high In- 
structed Easiness Index with a high Brennan Index. The item discriminates 
well between instructed/uninstnicted groups. 


Recommendation: Keep item as is. 





118 



Item H 22 

WtUe in mute, your nfi^mttion unit's sif^swkch shut off. Y<m 
should first check: 

(L freonlevd,€ngpwtemperatuKtoillev^andbatteiy. 

b. &tginet&ryxrmtre, belts, fudkv^imdoiileveL 

c. engine temperature^ trailer temperature^ fuel level and coolant 
level 

d fiif^l level, oil level, coolant level, and battery. 
Uninstructed Easiness Index. .1 1 

Instructed Easiness Index 21 
Brennan Discrimination Index .10 

Interpretation: This item is difficult for both instructed and uninstructed 
groups. The Brennan Index of .10 indicates little discrimination between 
the two groups. Examination of the options reveals that the options may be 
confusing. 

Recommendation: Rewrite the item with simplified options. 



Item #151 

A radiator cap should NOT be removed while the enpne is: 

a. cold 

b. hot. 

c. idling, 
d running. 

Uninstructed Easiness Index .93 
Instructed Easiness Index .92 
Brennan Discrimination Index -.01 

Intrepretation: The Easiness Indices for both instructed and uninstructed 
groups indicate the item is veiy easy. The Brennan Index indicates that the 
item discriminates very poorly between the two groups. This item probably 
tests information that is general knowledge and not specific to the truck 
driving curricula. 

Recommendation: Delete the item. 
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Uses of Test item Bank 

The test item bank is available to instnictois in the state's postsecondaiy schools. 
Tests generated from the bank can be obtained by the instructors upon requ^t 
Specific t^ areas can be identified and custom t^ can be gyrated through a 
con^iuter-based management system. Sugg^ted uses indude pretesting for instruc- 
tional placement, p<»ttesting for task verification, and program inqirovement Com- 
petency profiles based upon test results can be issued to exiting students. 
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FOLLOW-UP STUDIO OF V(K:ATiOliAL AND TECraWAL EDUCATION 
GRADUATES USING STATE DATA BASES 



by ^rfe E. 3»w^, DiFBt^ 
Vocations^ Studies Center, Uniwrsity of Wisconsin - MmHson, USA 

EvaHjation of sodat (Hograms continues to be a ma|or chaHenge the over. 
Taxpayers question the worth of mich progrms. PoUcymiywrs, char^^ vvith ^ng 
priorities and malting tough program choices. attemfA to ffetern^ne th^r vakje relative 
to other programs. Advocates and users of such programs demand to know their 
quality. Within these frameworks, evaluation occurs. 

JHs paper proceeds on the issumption that the more specifto the sodal 
program, the more stringent are the ctemands for evatuatk>n. From this peispective, 
en^yment and training prt^rams in general, and vocational education programs in 
partkajlar, are examined with an eye towards utilizing new technotogies to aki in their 
evaluation. 

Vocational education has t>een evahiated through the years in temis of its 
spedfic purpose-that is, preparing people for meaningful employment. While some 
argue that vocational education's mission has gradually broffitoned during the last 25 
years since the temi "^iucatton" Implies nrare than training,* few disagree with its 
primary emphasis on stuctents securing jot>s. Its spedfidty in mission, incfivkiuals 
served, and curriculum emphasis call for ctose scrutiny by dedston makers on all 
levels. The fad that for the past 1 5 years the U.S. Congress has (temanded 
repeated evaluations of vocatk>nai education and required both states and local 
education fancies to improve evaluation efforts only demonstrates the high priority 
that vocational educational evaluation has in the nation. 

Evaluation of vocational educatk>n, as in other social programs, can assimilate 
many characteristics. But in the final analysis, most agree that *the student on the 
job" is the standard of excellence. State directors of vocational educatton in 1961 
rated emptoyer feedback and pigment level as the primary imficators of prx^ram 
quality (Wentiing and Barnard, 1982). How such indicators of program quality are 
generated is the primary tocus of this paper and is refemed to as follow-up research. 

Smith, (1974) suggested the following conception of foiiow-up research: 

...follow-up as an organic component of the total vocational educatioii operation, 
is a serviceable, two-edged instrument contrived by vocational education 
professionals to both require prc^ram quality and to determine objectively unmet 
training needs (p. 213). 

Follow-up studies have been used over the years to gather pertinent information 
relative to empbyer satisfaction and student placement. Employer satisfaction arxl/ 
or opinion generally foa>$es on one of three areas: 

Employer Follow-up Studes - Studies that ask a specific employer/supervisor 
questions about particular employees who are fonner vocational education students. 



ffjfflfij fi^FmplQyar Survavs > Stucflas mat ifflk eiTOitoyere wto OT known to 
have hired former vocational sti^tonts <^iestk)n8 about vocational 
et&ication or vocational gr»&ia^ as a group. 

(^ftnarai gmpteyar Surveys - Stucfles tt^ ask emptovers who may or may 
nc^ tiave Nred former voG£dlonal ec&icatton 8tu(tofite questkms 
vocational education ch* Its products. (Asdie & Vogler, 1980, p. 55). 

V^ile employer surveys |»fOvkje pertinent infonnafion on current and future 
en^toyerneecte, stiKtent p^ment rotes reveal the pe^ success of pai^iar 
m»tlonal ec&ication programs. However, as Hartz et al. (1978) ^j^e^. specific 
skin training may not be ttie only factor that aff«:ts {emplacement. Other 
en^^^at^Oty skills sudi as mial and oommunteatton skills may also play a 
pronrinant role In a stiidenfs ediK:ation and eventual empkiyment. Datta (1 980) 
argued that the fonowing fadors, external to the educs^on process, might be 
determinants of a high placement level: 

A one-time expan^n of the job market. 
An assertive placement ^stem. 
Low competition. 

No preferred alternatives to emptoymem. 
Seleding applteants. 
Good working conditions. 

Notwith^ancfir^ these considerations, or Hmitations as some might suggest, led to 
development of an aftemative process for collecting student folk)w-up information that 
will be described in the remainder of this paper. 

Student pl«»ment rates or levels have tiacfitionally been ^nerated thnough 
pen^nal surveys with former studems, either in-^rson or through some mecfium 
such as the mail or telephime. This partkxilar process, as in any research process, 
presente some fairly s^ifk»nt constridnts. One immedate problem is the response 
rate. This is espedaily true in toi^itucfinal stu<fies ^>annii^ more than a year since 
vocational training was provkied Costs associated ^h tracking down fonner 
students can be significant. Another problem exi^ ^ fbttow-up stucSes based on 
a less than satisfCKrtory response rme and the rssuttant pos^ble bias. If such a study 
has only a 50 percent response rate tiiis may not be a representative sample of 
whk^ to base conclusions. Lastly, such self-rsporting may contidn inaccuracies 
based upon ego inflation or on tiie possiblHty tiiat requested financial information 
m\gH not be readily available to the respondent or that the respondent may not wish 
to produce the requested materials. 

In an attempt to eliminate these constraints from ^curing foltow-up d^a from 
gr^^es. tiie Vocational StiKiies Center at tiie Unh^rsity of Wisconsin-MiKfison is 
com&iding research to generate this relevant information from other sounds. Over 
the years, computerize data bases have grown to a tremendous degree. Albeit the 
concerns of George Orwell and 1^84. informatton on IrKfivk&ials stored various 
units of government and the private sedor continue to enlarge. If and when these 
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data bases can be compared and analyzed, relevant student follow-up Information 
can be Idemified In a more effident manner. 



Precedence for such a methodology was developed Qhazala (1 961 , 1 987) 
who, in two instances, exanrdned Ohfo voc^nal ecfo^ttlon grsKiuates by use of th^r 
Sodal Security number i^ainst federal tax records. Rather than attemptlr^ to 
rapBcate such an endeavor with the foderal k»imaucrB^, the Center sot^ht to 
expand such an examinatfon within the Stale of Wisconsin ami its own Ma bases. 

Center personnel invest^ed the employment status and earrtings profile of 
graduates of the Wisconsin Vocational, Technical and Aduit Education System 
(VTAE) for a given year. Programs v^hin the VTAE ^fstem are postsecondary and 
mostly of a vocational nature and can span the instnjcttoncri time of six weeks up 
through two-year associate degree programs. Gr^iuates* Income, we^es, and public 
as^stanca levels were than matdied and compared to data bases of three state 
e^endes. In adcfition, a control or comparable group was estid>iished so that 
comparisons between graduate and 'non-gr^&iate' groups with similar indi\Hduals 
could be m^e. The process consists of the foifowing steps.. 

Step One. VTAE gr^uates for the program year 1982-83 were idemified. A 
totai of 15,959 graduates met the sltix^s (fofinitfon of vocational edi^atfon 
graduates. Sodal Security numbers were obtained for these students. From the 
VTAE data base, six other items of infonnatlon on each student was also secured. 
These were as follows: 

Gender 
Age 

Program Area 
Geographical Region 
Length of InstriK^tlon 

Possession of Economic Disadvantagement 

Step Two. The data ba^ was then analyzed against the data tmse of the 
Wisconsin Department of Revenue for possible matches with all persons filing 1985 
Wisconsin state income tax returns. A total of 1 2,982 meftches, or 81 .3 percent were 
found. The following information on .."lese matches were then generated by the 
Department of Revenue. 

1985 Mean Income 

1985 Unemployment Compensation Received 
1985 Residence 
1985 Maritat Status 
1985 Number of Dependents 
1985 Wisconsin Income Taxes Paid 

Step Three . Based upon this information, numerous permutations and 
combinations were perfomied so that a profile could be produced on the 1982-83 
VTAE graduates as they performed In calendar year 1985. For example, mean 
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incomes were broken down by program areas and compared. The same was done 
fbrgm^aphlcalri^nsw^nthes^e.afKlsofcmh. Tli8am(Mits^^ y 
unemptoymnt oon^nsalton received 1982-63 graduates mm cbmpo^ w^h 
ttm amounts received in 1 98S the general pc^HiiatkHi in Wisconsin (&Hiice: 
Wisconsin Depaitment of IrMhJStoy, Lak)or and Human Retetions). A retention index 
was procftioed, con^aring the ^^laphteai of instnidion and analyzing it 
s^nst the region in whk^h the gracluate resided w^en t^she filed the tax form in 
1985. 

In order to estabHsh a cm^son group, ftm res^uchere relied on the following 
^stteai technique. Per o^iiKXHne for the five geographical regtore in 1985 was 
d 9rived by coming a we^hted avera^ of oouity per capita Income i^ing U.S. 
iureau of tlw Census data. The mean income figures on gi«fu^es was deflated by 
.03 to derive n^ui earnings. Thtef^re was based on the national ratio of total 
inoorne to earnings arni was also borne out by the Informix suppled 1^ the 
Wisconsin Depaitn»nt of Revenue. Mean ^unii^ for the VTAE gnEKluates in 
Wisconsin were then comi^red witti £Ki|u^ed national mean eamir^ of persons who 
completed four years of high scNx)!. These comparisons took appropriate cKxxnjnt of 
the fl^and/brgem^ of the gimjps being compared. National mean eamif^ were 
also adjusted in order to take into i^soount regional income (Terences. Agsyn, 
apf»opriate tid>les ami graphs were prepared. 

A third data base that was examined in the course of the cunrent research was 
that of the Viago Reporting System of the Wisconsin Department of Industiy , Labor 
and Human Relations (DILHR). Initially constnided coring 1987, this system, with 
data available for the first charier of 1988. acquires w^e records from all Wisconsin 
empk)yere, except the federal govsmnwnt, on a c^jarterly basis. Wisconsin 
emptoyere ktonti^ by Sodal Security nun^r eitt^ en^>loyee together with that 
employee's eamings for that quarter. The data file of 1 5.959 1 982-83 VTAE 
graduates was run against the initial filir^ for the first quarter of 1 988 of the We^e 
Reporting System with the foitowir^ results. Matches were matte of emptoyees on 
the aven^^e of five and one half yeare after completion of programs, on 1 1 ,220 
employees or 70.3%. Upon further examii^n, 1 .903 of these 1 982-83 graduates 
and 1988 empkiyees showed no income reported for 1988. Tto nu^rity of these 
non-reports were attributed to the newnm of the system, in that although their 
Social Security numbere had been entered, somehow eamlr^s for 1988 were 
omitted, in ail. 9,317 or 58.4 percent of the 1982-83 VTAE graduates were found as 
receiving 1988 eamings in the Wage Reporting System. A factor of four was then 
apf^ed to the mean eamings fo estimate a piojectd annual 1988 mean eamings for 
gr«luates. Tabulations and cross-compaHsons were then done similar to the 
analysis performed with 1985 income tax data. 

In order to develop a comparable group to compare to these data, the 1985 
control group was adjusted to account for infi^on and cost of Uving increases, and 
was included in the study. In addition, through statistical manipulation, a mortality 
and out-state migration ratio was devefoped to attempt to account for those 
graduates not found in the Wage Reporting System in 1988. 
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Ustiy, the file of 1 982-^ VTAE gmduales was ocmipared to the da^ 
the Wisconsin Department of Health ami Sodai Senflcas (DH^) wh^ contains the 
Sodal SeojrHy numbers of ail Wisoof^n re^dents cunently on some Wnd of state- 
financed or state-audited i^ibite as^slance. These resutts were then compared to 
the general population's incidence in these programs arKi report^i. 

The resera^ reported on herein is an initial attemj^ to combine the advanti^s 
and efficiencies brought about by new technologies, most notebly data storage, 
retrieval, and analysis with the expectations of im)untabiBty and evsduaton. While 
not a panacea, the techr^es utlQzed in this research stiKly overcome a number of 
constraims cunrent^ implicit in trsKiltionai Ibllow-up research ami ^fefrsssed earHer in 
the paper. There is also every reason to befieve that cost effidences, both in dinars 
and in human resource hours, can be attained. 

It is appropirate to relate to the question of oonfidentiaiity. The study has been 
done without compromising confidentiaBty even though cteta was cott«:ted by Sodal 
Security numbers since agendes fumished data only in y^e-designed tabies with no 
can smaller than 10. Coding systems ars in place, however, in the agency so that 
these same individuals can be followed up in future years. 

Going beyond this stucfy, one can envision mora delimited appNications to 
spedfic programs, indivhJual institutions, and pre-planned comparison groups such 
as graduates compared to earfy leavers. Other enH>toy'n^ ^ training programs 
as well as other forms of educ^on might consktor ite application for detemfilning, if 
nothing else, current or future disposition of their dients. 

Ljistly, states and even coumrles around the world, with perhaps a less 
sophisticated data storage and retrieval system, might wish to ponder pertlnem 
applications for themselves while they still designir^ and/or implementing such 
systems. 

Our preliminary data on fonner students shov^ very positive results relative to 
retention in the labor market area in which training was provided, in employment, 
wages, and lad( of dependence on sodal services. We beBeve it is the success of 
the thousands of students who have benefited from vocational education that reflects 
on the quality of programs and we are excited about the pc^bilities of measuring 
this success through data bases that have only recently l>een used for this purpose. 
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ANALYSIS OF A PROGRAMME OF ELECTROMECHANICS OF AUTOMATED 
SYSTEMS IN TERMS OF UNDERLYING PHYSICAL CONCEPTS AND 

PRINCIPLES 
R. Gagnon, professor 
(and J. Besan^on, R. Gagnd, P. Jean. L.P. Led ere) 
D6p. de didactique, Univ. Laval, Quebec, Canada, Q1K 7P4 



Interest is growing in many occidental countries in 
sc entific and mathematical knowledge as a necessity for 
efficient technical and vocational studios. Students 
however have great difficulties dealing with such content 
as they do not master it sufficiently nor particularly 
like it. Thus, it is of utmost Importance to rely only on 
what is absolutely necessary at the most basic level 
compatible with the formation objectives. In addition, to 
make learning significant and appropriate, a close 
integration of science and technical content is to be 
seeked. 



METHOD OF ANALYSIS 

To identify the relevant mathematical and scientific 
material, programmes should be analysed as they contain 
in principle all the elements required to reach the form- 
ation goals. Most often than not, at least in North 
America, they are devised using hierarchically organized 
performance objectives. Three levels are mostly used: 
terminal (stating the main objective of the module or 
course), intermediary (a step by step way to achieve the 
terminal objective) and specific (the actual content to 
be learned). In this kind of analysis, the content itself 
must be looked at, as interpreted from the higher level 
objectives perspective. Three points of view must be 
taken into account simultaneously: scientific, technical 
and pedagogical. Therefore, for precise results, a 
multi disciplinary team is almost mandatory. Proceeding 
from the exploration of the scientific conceptual family 
of the object study to the determination of the exact 
concepts and/or principles essential to the achievement 
of the objective and of the necessary skill levels 
required using a specificity criterion (such that the 
number of prerequisites is minimal), a method was 
developed and applied to a programme of electromechanics 
of automated systems at the secondary school level. 

The method itself, based on the formulation by objectives 
of the programme and on the existence of a skill level 
taxonumy, is in four steps and applicable one objective 
(in our case intermediary) at a time. Firstly it ensures 
that the objective under study is well understood by the 
analysts making use of Bloom's taxonomy; secondly that 
the content to be learned is suitable to the objective 
(in case that it is not, the content is to be adjusted); 
thirdly that the selected concepts and principles are 
those that minimize the prerequisites to their Knowledge 
at the skill level required to achieve the objective; 
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fourthly that the vocabulary utilized be the one of the 
scientific discipline looked for (phyeics, chemistry, 
biology, etc.). It thus allows for the determination of 
the exact concepts and principles at the right intel- 
lectual skill level really necessary to the achievement 
of every single objective. For more details, see Besan9on 
et al . (198S}. 



APPLICATION AND RESULTS 

As an example, we present results of concepts and 
principles in physical sciences (CPPS) relevant to two 
large blocks of the above mentionned programme: Indus- 
trial Mechanics, 625 hours and Fluid Energy, 300 hours. 
Altogether, 109 intermediary objectives detailing 18 
terminal objectives were analysed as well as two more 
terminal objectives directly expressed into learning 
content. Table I lists the CPPS's that were identified. 
41 concepts were found in the Industrial Mechanics block 
of which 23 fall in the Mechanics subcategory of physics, 
as could be expected. 



Table I. Concepts and principles of Physical Sciences 
extracted from Industrial Mechanics (I.M.) and Fluid 
Energy (F.E.) 



Family Concept/principle No I.M. F.E. 



Mechanics 

Kinematics Position 1 XX 



Distance 

Motion 

Speed 

Acceleration 



2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 



Translation Inertia 
dynamics Force 



X 



Tension 
Elasticity 
Gravity 
Weight 
Friction 
Power 

Efficiency 
Angular position 



X 



X 
X 
X 



X 



Rotational Rotation 
dynamics Rotation axis 



Vibrations Vibration 
and waves Frequency 



Torque 

Principal axis 



Amplitude 
Intensity 
Resonance 



X 
X 
X 
X 
X 
X 
X 
X 
X 



X 



(cont*d) 
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Electricity 



Fluid 
mechanics 



Thermo- 
dynamics 



Matter 



Potential difference 


25 


X 


V 
A 




26 


X 


X 


Alternating current 


27 


X 


X 


Electric circuit 


28 


V 

A 


w 

A 


Electric arc 


29 


V 
A 




Flow 


30 


V 

A 


y 
A 


Continuity 


31 




y 
A 


Pressure 


32 


V 

A 


y 
A 


Qae compressibility 


33 




y 
A 


Liquid incompressibility 


34 




y 

X 


Pascal 1 aw 


35 




y 
A 


Bernouilli*8 theorem 


36 




y 
A 


Torricelli's law 


37 




X 


viscosity 


38 


V 
A 


y 

A 


Laminar flow 


39 




X 


Turbulent flow 


40 




X 


Capillarity 


41 


A 




Fluid- tightness 


4Z 


V 
A 


y 
A 


Heat 


43 


X 


X 


TeR^>erature 


44 


A 


y 
A 


Ideal <3a6 law 


45 




X 


Relative humidity 


46 




X 


Heat flow 


47 


w 

A 




Linear expansion 


48 


X 




Ray 


49 


A 




Phase 


50 


X 


X 


Adhesion 


51 


X 




Homogeneity 






y 

A 


Permeability 


53 




X 


Porosity 


54 




X 


Crystal lattice 


55 


X 





In the Fluid Energy block, 32 concepts and four princi- 
ples were extracted, with 12 concepts each in Mechanics 
and in Fluid Mechanics, the latter being presumably the 
natural basis of Fluid Energy. Moreover, 22 concepts are 
common to both blocks. 

A more quantitative comparison is needed though. In order 
to do so, we assume as it seeme reasonable that any given 
CPPS will be needed during the total duration of the 
objective requiring it. Obviously the shorter the 
objective the truest that is. Its total importance, noted 
Icp, can then be obtained by summing over all durations 
of its occurrences. 

The results are presented in Figure 1. Clearly CPPS's are 
of varied importance, a small number of them dominating 
the distribution. One can easily show that the actual 
number of CPPS's decreases almost exponentially with 
importance. In other words, few of them are needed for a 
large fraction of the total time. In Industrial Mecha- 
nics, speed, friction, elasticity, heat and heat flow are 




Figure 1 : Cumulated importance lep of concepts and 
principles of physical sciences extracted from Industrial 
Mechanics (slashed part) and Fluid Energy (crossed part) 



the most important while in Fluid Energy, pressure and 
flow are overwhelming. 

It is also revealing to calculate the total importance of 
all CPPS's by physics family as shown in Table II. Again 
it is obvious that Mechanics is the basis of Industrial 
Mechanics but also that Fluid Mechanics is the one of 
Fluid Energy even though less strongly. The last two 
columns of the table refer to the CPPS's that are namely 
explicit in the programme. It is disturbing that these 
numbers are so low as the CPPS*s are deenwd necessary to 
the achievement of the programme's goals. 



CONCLUSION 

Let us briefly summarize what can be learned from that 
kind of analysis. Clearly the results correspond to the 
scientific knowledge that the student must have to go 
through his/her curriculum. Moreover, if the tendency 
shown in our data persists in other prograiranes and for 
other sciences, i.e. most CPPS's among the dominant ones 
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Table II. Importance by physical families U of concepts 
and principles of physical sciences. The second and third 
rows refer to the contributions of Industrial Mechanics 
and Fluid Energy respectively. 



Physical family 


If 

(hours) 


If/I 
(«) 


lF«xp 

(hours) 


If«xp/Ip 

(*) 


Mechanics 


1 985,00 


45,1 


638, 75 


32 f Z 


1 317,50 


53 ,8 


90o, 19 






667,50 


34,3 


330,00 


49 ,4 


Electricity 


350,00 


8,0 


0,00 


0,0 


255,00 


10,4 


0,00 


U f u 




95,00 


4,9 


0,00 


0,0 




1 093.75 


24.9 


338,75 


31 ,0 


158,75 


6,5 


51 ,25 


32,3 




935,00 


48, 1 


287 , 50 


30 f 7 


Thermodynamics 


522,50 


11 ,9 


23,75 


4,6 


445,00 


18,2 


18,76 


4.2 




77 ,50 


4,0 




6 5 


Matter 


446,25 


10,2 


12,60 


2,8 


276,25 


11,3 


12.50 


4,6 




170,00 


8,7 


0,00 


0.0 


TOTAL (I) 


4 397,50 


100,0 


1 013,75 


23,1 


2 452,50 


100,0 


391 ,25 


16,0 




1 945,00 


100,0 


622,50 


32,0 



are daily concepts, a coiwnon science course could be 
developed and taught separately or required for admis- 
sion. The method can also serve as a sort of consistency 
check for that aspect of a vocational programme dealing 
with mathematical and scientific requirements. Fina^'y^ 
the results can be transformed into didactic material for 
teachers and students as they provide together with the 
technical content all that ife necessary to construct an 
integrated techno-scientif ic structure of each objective, 
course and in the end, of the formation discipline. 
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Mnv ettertivp vocational education or training prograa »ust be 
ertenaiiy relevant and internally coherent. External relevance lies 
in tne program s capacity to develop knowledge and skills necessary 
for anticioated vocational tasks, as seasured in the degree of work- 
place nr?paredne55 possessed by graduates. The correlation between 
inaustriallv necessary sHUs and skills evident in successful com- 
plftion or the progras's .lEeesswent schedule is the overt sign of the 
program external relevance. 

The prograffl 5 coherence way be aieasured by the mutual consistency and 
integration oi the topics treated. laplicit in any estimate of coher- 
ence IS some degree of both logical and psychological connectedness. 
Logical connectedness is evident in various ways, for instance where 
cne theory or concept is logically required in the definition of 
another. One would not normally attempt to cover "power" without 
Tirit Lovering "^orce", since power is defined in terms of force. 
--^yr-hDi ogi cal relevance is similar, but less formal? for example 
treating the behaviour of permanent aagnets before considering 
electrD-fliagnetir relationships and behaviours. There needs to be a 
clear structure within the program reflecting the conditions for 
unoerirtanding ano mastering its content. 

in thic pacer we consider fast track apprenticeships and multi- 
likiUinQ in terms of curricular relevance and coherence. 

Fast Track Apprenticeships 

There is a range of on-entrv abilities and experiences in the student 
body of any given tafE course. There are also varying educational 
DDtentialf amcng students. Moreover, some students might already 
have abilities and experiences included m the aims o* the course's 
skiits development profiles others who lack such skills sight acquire 
them more auicHy than tbeir peers. To maximise individual equity 

^*nD ?vP]D waste and duplication, curricula should be developed which 
can tlevibiy and practicabiv accommodate the majority of such 
innjyjoua; differences. 

frovieinri might be maoe tor immediate advancement of some students. 
- Hiiid'»r.- rnrniiinq in tr;t fir?t year of an Electrical Trade's course 
mjo"'. have s uoi^v HSt ''5?rjit in Phvsics, along with other experiences 
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consadered equal to a first semester theory subject. Granted, in 
lonEJdcfJng both what to count as an on-entry qualHication or skiU 
pprmitting iwaediate advancesent, and what form that advancement 
should take, mb should be very cautious about drawing up iists o* 
standard exemptions} but there is a case for alloviing such a student 
to sit the subject's assessnent procedures and if successful to be 
exempted from attendance and move into the next phase of the program. 

There is further room for caution here, however. Claiias of good cause 
to be advanced in theory based subjects are more likely to be 
resolved by this procedure than claims for practical subjects. But 
most subjects not employing a formal weekly assessment could probably 
be managed like this, including practical subjects where the practic- 
al component of the overall mark is determined by class tests rather 
than an assessment of each week's work. In these cases if a student 
makes claims for an exemption from attendance, supported bv his or 
her employer or other outside agent, refusal needs justification. 

Class size is a relevant consideration. Perhaps where employers take 
on as first year apprentices a group of stucfents constituting an 
acceptable class size, a shortened attendance requirement could be 
arranged so that the students covered all work not yet experienced or 
mastered. All the standard assessment procedures would be administ- 
ered. To be effective, this would require industry to organise so as: 
U) to ensure that any class load of such students, with a common 
background, attend a particular college, and <ii) to put a case for 
the attendance exemption on the basis of the special selection proc- 
edures by which they have been chosen for employment. Biven these 
conditions, and one further proviso, that there js no further reduct- 
ion in overall paid release for formal training, there should be no 
barrier to this form of "fast track apprenticeship''. 

For an exemption to be granted, industry would need to make or 
support the claim of a particular apprentice to exemption. Independ- 
ent substantiation of the relevant experience is necessary. Moreover, 
since TAFE exists largely to serve the needs of industry, industry 
should be obliged to identify its needs, including those relating to 
experience relevant to exemption from attendance. It should be able 
to indicate which skills might already be possessed in virtue of 
school experience, and which are acquired through everyday work 
experience, in that they are inherent in the successful performance 
of required tasks. 6y ''indu5try% here, we mean industrial unions as 
well as employers. It can be argued that unions have a responsibility 
to ensure that the workforce is adequately trained, deriving from 
unions' responsibility for the welfare of their individual members, 
it could be further argued that this responsibility e-;tends to the 
vocationally formative years of members during which they hsve the 
right to the experience necessary to acquire relevant skill?. 

Another, and possibly iRore difficult issue to address it the vc^rving 
educational abilities of students. Just as student*? have a range of 
on-entry ei^periences and levels of ability related to these, so th&y 
have a range of learning abilities. It should also be possible, 
however, to design a course so a more competent student can complete 
the course in less than the standard time in course contact hours. 
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Ad«ini strati vely , this could be enhanced by the cooperation of 
induBtryi especially when there are sufficient high achievers to 
compose a class. For eKawpie, given that TAFE enrols all persons 
apprenticed in a particular trade, if an eaployer (or a group of 
employers) hires sufficient higher achievers to constitute a class 
loadf identifies these to TAFE and directs the9 to a particular 
college. TAFE could then accommodate the©, as a group, in a more 
^le^ibie course arrangement* That is to say, a streaming arranger- 
went could be built out of cooperation between TAFE and industry. 

Given the acceptability of these schemes, there is no apparent 
reason why another option cannot be provided; a Fast Track Apprent- 
iceship involving both reduced contact hours and a reduced overall 
period of college attendance* Ue wish to stress that the endorse- 
ment of such an option should not function as a reason for reduced 
commitment by industry to formal paid release training. Rather^ 
the hours "saved"* in the first course could well be used to start a 
trade extension, or mul t i -ski 1 1 ing program. For example, an 
electrical apprentice might begin the Industrial Electronics course 
as a trade extension or might begin, with advanced standing, the 
Instrument Trade course, and so on. 

Bcneralisabi lity 

The greater the gener ali saba 1 i ty of the contents of a curriculum, 
the greater its external relevance to the world of industry and 
comerce* Similarly, the greater the scope of any item in the 
curriculum ixn its application to particular casesi tasks and 
skills which also need to be mastered), the greater the internal 
relevance of that component « and the greater the internal coherence 
of the curriculum. 

A topic's general 1 sable aspects are of primary importance. Once 
these have been mastered, graduates are able to apply general isable 
knowledge to novel situations. Beneralisabi lity of knowledge is 
demonstrated pragmatically m its transferability from the limited 
context of training to a variety of workplace contexts. This is a 
measure of external relevance, 

Generalisability also has structural dimensions. The overall 
generaiisability of a course lies to some extent in its structure, 
just as the generaiisability of a topic or subject lies m the 
structure of the educational delivery of that topic or subject - 
most especially in the movement from general to specific and 
following the logical and psychological structure inherent in the 
sub ject materi al . 

The generaiisability of a course then^ lies to some extent in the 
potential of the course structure for generaiisability, for example 
m the establishment of core and elective subjects. The core subjects 
of a course represent the general base from which a wide range of 
specifics may be addressed. The specific group of electives selected 
by a p^^rticular student would then be those most relevant to his or 
her present vocational needs. 

Generaiisability of particular content or of the structure of 
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curriculum could be transparent to students and, indeed, to those 
teachers who administer or "deliver" rather than develop curricula. 
They roight not see the generalisability although they will benefit 
froB It. To enhance consciousness of the presence and power of 
generalisability, the principle of proceeding from the mosi general 
feature of a given topic to the aore specific cases aust itself be 
taught explicitly and clearly. 

Fast Track Apprenticeship courses were sentioned above as an exaaple 
of a curriculum which would neet the necessary criteria of relevance, 
and Beet theai better than do the wore standard curricului models. 
Here there is a natural estprciun of the core plus elective model. 
The training tiae saved in any Fast Track sodel should be reallocated 
to alternative training packages, such as trade ejitensions programs 
or ■ulti-skilling programs - the difference between the two being the 
degree of specificity of the program. There eaerges here the 
possibility of developing a course which both continues down much the 
sase path as the original trade course undertaken as a trade exten- 
sion program and which ranges widely as a mui ti -ski 1 1 ing program. 
Trade B>iten5ion is more vertical and mul 1 1 -sk i 1 1 i ng more lateral. 
The e?!tent to which eiectives are used to supplement core subjects in 
a given course blurs even this simple distinction. 

Hulti-skillinq 

There are likely to be relations between the skills required for 
various different trades, even though the range of skills crosses 
traditional trade boundaries. Obviously there will continue to be 
a variety of different skills packages on offer: the multi -skilling 
needs of petro-chemical industry trades may differ from the skills 
needs of construction industry trades. There will still be tradesmen 
who are essentially electricians, mechanical fitters and so on in 
each industry, and if they are all to be multi-skilled there will be 
a different skills package required for the mul 1 1 -ski 1 1 ed of each 
industry. This need not be a significant problem *or education/skills 
providers, since core subjects may be used to provide the qeneral or 
common base of those skills which are fundamental Uo an eiertrician, 
for example) in whatever industry - snd these foUowed by industry 
specific eiectives. 

He would argue that generalisability of skills is independent of 
multi-skilling in the sense of skills which transcend normal trades 
barriers - the most usual sense of "multi -^ki 1 1 ing' in current use. 
In our view, existing ^supposedly narrow) trades cojrses should 
present the material to be covered in a wav which emphasises the 
general principle oi the skill involved, and leads from that to the 
speci f 1 cs. 

As an example, take cutting tools, covered in many trades courses. 
Within each trade, emphasis should be given to the principle of 
cutting - the use of the wedge and the universal characteristics of 
the wedge should then be addressed, its mass at the point, its 
hardness, its cutting angle, and so on. In thi- way students would 
learn the characteristics necessary to make good, clean, efficient 
cuts. Provided students are aware of the characteristics of any 
new materials introduced into their trade area, they will be able to 
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Nork competently with the materials in a short time^ because they are 
aNdfe of the general principles i^hich apply to the specific skill* 



So«e proQre*:5ive employers have recognised the need for for®al 
skills training beyond the legislative requi rei^ents for e)iisting 
trade training. ICI has led a number of companies into a multi** 
skill3pg prDgram where all electricians are released on company time 
to fulfil the requirements of the Instrument Trades Course, and all 
i-ftstrument fitters fulfil the requirements of the Electrical Trades 
Course. Because of standard es^emption arrangements beti^een the 
courses, cnnsiderabiy less time is required than the simple sum of 
tne hDur« of each course, but the off-the-job training commitment is 
stiii very ^y^h higher than for either trade taKen alone. This 
progratr is a definitive e>5ample of multi-skilling. A nide range of 
outcomes is anticipated in this programi including? (i) that the 
company i^ili have a workforce with fener demarcation issuesj Jii) 
that many problems associated with emergency breakdown call-outs will 
be overcome; and <ui) that the individual multi-skilled workers 
v^ili benefit financially and in job satisfaction. This has signific- 
ant implications for credentiailing within TAPE. 

Secognitinn of a worker^ increased skill base could be a matter 
for the particular company providing Un some sense) the increased 
trciining. In-hause training could provide the skills necessary to 
the company workforce, and the company could then recognise these 
in its staff classification and relevant pay scales. This gives 
one group a pay rise which is not generalised to all trades within 
the company. This procedure was used years ago by the Public 
Transport Commission in its reclassification of some electricians 
to equipment maintainers. An obvious problem here is the lack 
of recognition of such classifications in industry generally: 
because of this- Jack of portability of classification, difficulties 
will be encountered in arguing for an equivalence with other 
classifications in more general use in the industry. To ensure 
widespread recognition of completed training programs workers 
desire a credential , and unions should insist on this as one of the 
course outcomes. In the ICI e>?ampie no credentiailing problem 
exists, as the workers fulfil the requirements of recognised courses 
and receive the appropriate awards for those courses. 

Some mul 1 1 -ski 11 ing proposals are aimed at providing career path 
equity across trades* The content of these is not related to 
across-trades skill development as such, but rather to matters such 
as supervision and occupational health and safety. It is the 
intention of these programs that workers from all trades have equal 
opportunity to reach the higher supervisory levels nuw available to 
only a few of the trades for which post--trade training is provided. 
In our view such proposals should be seen as trade extension programs 
rather than mul t i *ski 1 1 i ng. Tneir advocates may still seek paid 
off-the-job training in these areas even though the benefits in 
relation to industry efficiency seem much lower than for programs 
directed at increasing the range of work--face skills. 

nnted earlier, industrial unions will need to accept some 
responsibility for ensuring adequate training, for discouraging 
unreasonaole requests for attendance exemptions for a subject on 
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behalf o* students who way then encounter difficulties with 
assesseents for that or following subjects. For siwi I ar reasons^ 
given that TAFE as an independent body i& providing sufficient 
places in appropriate coursest the unions night try to ensure that 
TAFE retains the bulk of the foraal vocational training. 

TAFE trades teachers probably represent the »ost extensive and 
longstanding exaiple of iiulti-skiUing. As self-eiployed trades- 
people knoH, there is a significant difference between being a 
successful contractor and being a good tradesperson. Certainly, 
the one does not preclude the other, any eore than it implies it. 
Different skills are necessary. The trade teacher, Uke the private 
contractor, has had to acquire and develop a set of entirely new 
skills. This is not to deny that like the successful contractor, the 
successful trade teacher will noraally have been a good tradesman, 
and in each case say renain so. 

To ensure high quality vocational training, it is necessary to 
ensure the develop»ent of the new skills necessary for effective 
teaching. TAFE provides a process of developaent and review of 
this skills developient process. Here, as elsewhere, one needs to 
serve one's apprenticeship. 



The views expressed in this paper do not necessarily 
reflect those of the NSW Department of TAFE. 
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C0LIECTIN6 CASE STUDIES IN TAFE CURRICULUH : SOME PKOBLENS 

Clare fteBeath 
Curtin University of Technology 
and 

Wendy Richards 
Oepartii^nt of Technical and Further Education 

A sii»11 group of people working In 1AF£ curriculum research and 
development met In symposlun at the AARE conference In Melbourne In 1966. 
We cante from four different States and most had never met before. We had 
planned to get together at the conference to present reports on current 
projects and to discuss our work In the various TAFE Authorities. It was 
a way of expanding our own networks and of sharing Ideas among ourselves, 
as well as letting other AARE members know about some of the activities 
going on in the TAFE sector. 

Ihe West Australian Social Science Education Consortium had earlier begun 
publishing a series of Australian Case Studies In Curriculum. We 
approached the general editors of the series, who were present at the 
conference, to explore the possibility of contributing a TAFE component to 
the series. Ihe Idea met with Interest, assuming that more papers could 
be added to the collection and that the existing symposium reports could 
be redeveloped as publlshable articles. 

We need not dwell on the complexities of editorial responsibilities over 
the following two years, except to say that several more contributors 
Joined the team making up the collection to eight papers from five States, 
and representative of a diversity of curriculum Issues and research 
methods. 

A topic raised by most of the contributors at various stages, concerned 
the nature of a case study. They needed to be reassured that what they 
were doing was able to be called a case study. Did the research need to 
follow a specific approach to be a case study? What was the difference 
between a case study and a descriptive report? Was It a useful approach 
to use? A second set of problems arose from the nature of TAFE curriculum 
research Itself and the fact that the contributors were engaged In heavy 
and on- going practical workloads which gave them little time to analyse 
and fine-tune their work in the way academic researchers take for 
granted. Ihe most valuable thing they had to offer were personal accounts 
taken from real experience, yet the ongoing demands of their activities 
made It difficult for them to focus on and complete a paper on a project 
which they wanted others to know about. It Is these two Issues we would 
like to explore In this paper. 

The editors of the first two volumes of the Australian Case Studies In 
Curriculum series (Fraser 1985; Kennedy 1986) pointed to a need for more 
published material on practical activities In curriculum developn^nt and 
evaluation, especially In the Australian context. Case study research has 
always been slightly suspect In some sections of the research and 
evaluation community, and has been variously decried as subjective, 
non-conclusive and "wishy-washy". Theoretical Investigations and "hard 
data" research Into educational problems have tended to appear more 
attractive to journal editors, while studies of single situations have 
been deemed to be of limited general Interest {Fraser 1985, 1x). Hence, 
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n Is often difficult to locate reports on practical curriculum problems 
and solutions, at a tlnie when It Is becoming Increasingly Important in 
Australia for educationists and teachers to take on extra responsibilities 
as curriculum developers. 

The case study approach, and the qualitative methodologies generally used 
with It, are not new In the social sciences. The techniques of 
observation, participant observation and Intensive structured and 
unstructured Interviews have been the nwthodologlcal mainstay of 
particular theoretical positions within disciplines such as 
psychoanalysis, anthropology and sociology. Despite this longevity 
hoi^ver, the case study approach has been overshadowed In the social 
sciences, particularly in the post World War 2 years, by more quantitative 
methodologies whose rationale and techniques are drawn from the natural 
sciences. As Niddleton points out (1986, p2), this was despite the 
insistence of social scientists such as C. Wright Hills that the object of 
sociology was to "grasp history and biography and the relations between 
the two within society. This Is Its task and Its promise." 

Since the mid-1960s, however, the limitations, weaknesses and sometimes 
abuses of an uncritical use of quantitative methodologies have been widely 
debated In many fields of social enquiry (Hammersley & Atkinson 1983; 
Bhaskar 1974; Bell 1978; Keat & Urry 1975). The qualitative 
methodologies, often used In conjunction with the case study approach, are 
now commonly favoured by researchers working within Interpretive or 
critical theoretical franwworks. These HKthodologles offer them greater 
opportunity to explore In a ir»re holistic fashion the multlfaceted and 
complex nature of social reality (Angus n.d.). Case studies and 
qualitative methodologies also appear more frequently In recent research 
In education (Ball 1984; Samuel 1983; Connell et al. 1982; Willis 1977) 
though as yet In Australia, and particularly in the technical and further 
education sector (TAFE). they represent only a small proportion of current 
research and evaluation designs. 

An Important consideration In the development of any research nwthodology 
Is the elimination of bias. Both the posltlvlst and naturalist traditions 
In the social sciences have argued that scVeatlflc objectivity, as a 
necessary precondition for arriving at the truth of a situation. Is 
produced by the elimination of the potential for bias. Both traditions 
assume that this can be achieved by Isolating a body of data so that It 
will be "uncontamlnated by the researcher, either by turning him or her 
Into an automaton, or by making him or her a neutral vessel of cultural 
experience" (Hammersley & Atkinson 1983, pl4), A conceptual distinction 
Is made between social science and Its object of study, which In practice 
Is embodied In the methodological prescriptions governing the nature of 
the relationship between the researcher and the researched. It Is 
believed possible to reduce the potential for bias by developing an 
account of the situation under Investigation which treats It as externa^ 
to, or Independent of, the Individual conducting the research. This 
belief Is based on two assumptions: that It Is possible for a researcher 
to approach a research setting without preconceived theories or 
expectations regarding the outcomes of the Investigation and, secondly, 
that the research subjects must remain objects, or targets, of 
Investigation to the researcher, to prevent the Introduction of bias 
through personal Involvement. Relationships between the researcher and 
researched are viewed as possible barriers to scientific objectivity, 
rather than avenues through which to obtain a greater understanding of the 
elements of that which Is being studied. 

o 
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In contrast, qualitative rnethodologles and the case studies approach to 
research acknowledge that s<m& form of relationship exists between 
researcher and researched, and that s<^ kind of bias, whether it be 
personal, political or theoretical, Is brought to the Investigation by all 
those Involved In Its conduct. Research of this nature provides the 
opportunity to take the effect of these predispositions and relationships 
Into account. 

Case studies can also be seen as a way of addressing the problem of 
relevance. In the sense that they reflect what 1$ really happening In all 
Its personal and social complexity (Stake n.d., p4) rather than studying 
events In controlled, atypical, "laboratory" situations. However, this 
does not mean that the case study Is merely the telling of a story, 
although "case stories" may well also be case studies. As a research 
approach It has a conceptual structure which presents an understanding of 
a sltuatlc, draws conclusions about It, and allows readers to extend 
these new Insights Into their own experience and awareness. It Is 
Important to realise that the case study Is not a specific technique. As 
Stake emphasises, "... It Is a way of organising social data so as to 
preserve the unitary character of the social object being studied" (n.d., 
p5). It "Is the study of a 'bounded system' with a conception of unity 
or totality" (Stake n.d., p4; our emphasis) at the centre of the 
methodological concerns. Ihe research methodology may be statistical or 
ethnographic; data gathering methods may be structured or unstructured; 
the analysis may be quantitative or Interpretative. The case study sets 
out to focus on, and Interpret, a part of reality which Is considered to 
be significant to the researcher and to the reader. 

Ihe focus of our collection of papers was the develcp'^ent and evaluation 
of curriculum In TAKt. In a recent article entitled cutriaUim as 
Anthropology, McLeod (1987) pointed to the distinction between what 
curriculum developers say they know, or the rituAl of curriculum 
procedure, and how they act. Their actions are of far greater Importance 
to the researcher than their plans and beliefs, because action Is the 
Indicator of meaning. "Given that action embodies n^anlng, the precise 
nature of that action becomes crucial In the understanding of curriculum" 
(pl8). It Is hoped that the papers will show that the case study approach 
gives researchers Important access to the actions of curriculum 
developers, as well as to their statements about what they thought were 
the Important "meanings" when they looked back analytically on their 
activities. 

Case study research also takes Into account the context of curriculum 
activity. Curriculum practitioners continually stress the fact that 
decisions rarely work out as planned (NcBeath 1986). Political, economic 
and personal Interaction beconw the reality of curriculum decision making, 
sometimes In clear contradiction to the Ideals and Intentions of the 
developer. Very little can be anticipated with certainty and the finished 
curriculum product Is frequently full of surprises and hidden meanings 
(HcBeath 1986). These characteristics are reiterated constantly 
throughout this selection of TAFt curriculum case studies. 

Different approaches to case study methodology are obvious In this 
collection. Four of the contributors had been Involved In curriculum 
research projects using formal research methods; two were evaluations of 
specific courses, one a study of user participation In curriculum 
development, and the other an analysis of co-operative development. Two 
others had been Involved In practical projects as curriculum developers; 
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they were participants, rather than participant observers, and their 
papers are retrospective accounts of their experiences. Another 
critically reviews a prohlefn in occupational analysis flwthod and the other 
draws on a wide experience of case study Involveirent to Identify the 
probl«n areas' In general. The papers arc case studies in Stake's wider 
sense of the Interpretation of a bounded system, presenting understanding, 
drawing conclusions and allowing readers to Internalize the experience and 
make It their own. The ultimate Justification for a collection such as 
this Is that the experiences of the writers will be used to wlde*^ and 
deepen the knowledge of those who need more confidence to embark on 
curriculum activities of their own. 

70 an Inexperienced TAFE curriculum developer, case studies can provide 
reference points when developing new strategies or solving problems. They 
can become signposts, pointing out desirable or dangerous directions to be 
negotiated. Case studies can provide a fund of experiences which 
curriculum developers can dip Into, picking out those they wish to share 
and use, adding depth to their own activities and Increasing their 
confidence In making their own decisions. 

The papers cover a diverse range of courses, topics and concerns. Some of 
the themes overlap; co-operative development, Involvement of Industry In 
development, need for flexibility In procedure and so on, but possibly the 
most striking features of the cases selected are that they are all so 
different and all emphasise different kinds of problwfls and solutions. 
All, furthermore, highlight completely different sets of Issues which are 
considered Important In lAFt curriculum development and which can usefully 
be shared. 

A further observation, and the second problem we want to emphasize. Is 
that much valuable curriculum work of a surprisingly high standard Is 
going on In TAFE throughout Australia. The papers came from five TAFE 
Authorities: New South Wales, Victoria, South Australia. Western Australia 
and Queensland. Ihey span virtually the whole process of curriculum 
development, Including methodology, occupational analysis, design, 
materials development, dissemination and Implementation and evaluation. 
Host of them deal also with management and procedural issues. 

TAFt traditionally has been regarded as the Cinderella In tertiary 
education, and very little has appeared In curriculum literature to dispel 
this Image. The TAFE sector exists In the popular mind as attending to 
the practical, the unsophisticated, literally the nuts and bolts part of 
tertiary education. Many educators are surprised to discover that, hidden 
beneath this humble image, there exists an array of experienced and 
successful researchers, planners and developers whose curriculum output 
exceeds that of any other educational sector. Over one million lAft 
students across Australia are enrolled In possibly as many as 30,000 
different subjects at any one time. These subjects are being constantly 
updated according to rapidly changing Industrial, commercial, social and 
political demand. All have thus to be continually researched, developed 
and Implemented. If reports of TAfE curriculum research and development 
are not often found In academic Journals, It might be that curriculum 
developers are so busy meeting the demands of their workloads that they 
don't find much time to write about It! In fact, the editor of this 
collection had moved out of the TAFE sector before finding the opportunity 
to collect and edit these papers. 
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Also In popular mythology Is the Image of TAFE as an Industrial trainer, 
concentrating steadfastly on the development of manual skills, carefully 
standardised and regulated by rigid behavioural objectives and mastery 
level achievement tests. Ihe uninitiated might point to the ubiquitous 
Instructional Systems Model, controlling curriculum decision-making with 
Us algorithms and check lists, and accuse It of producing a mindless 
stream of performance objectives, unrelated to educational aspirations or 
the quality of life. The enormous gap between popular belief and actual 
curriculum practice Is laid bare In these case studies. While the 
theocy of vocational curriculum development frequently en^haslses a 
technological or linear approach to curriculum developii^nt and the typical 
syllabus found in lAFL colleges may display a prescribed rigid structure 
and format, practical case studies reveal that the structure and format of 
the finished product are probably the least, and last, of curriculum 
developers' concerns. The reality of curriculum decision-making, as the 
dellberatlonlsts have been pointing out for nearly two decades (ktalker 
1971; Reld & Walker 1975), Is far more complex than working through a set 
check list of tasks to complete. The reality Is im>re to do with the 
Ideals and disappointments of developers, teachers, students and 
administrators, and their con^romlses with the restrictions of time, 
finance and the need to produce results. This Is the reality that the 
curriculum student or the beginning practitioner must also face. 

Ihere Is a lack of expectation In TAFE that Important projects be analysed 
and written up for publication and public scrutiny. Internal report 
writing requires a different style of writing and format, and the extra 
time needed for crafting and perfecting a paper for publication Is rarely 
available. Nor Is there any reward for doing so. Thus It was with a 
sense of the ultimate usefulness of the case studies they were asked to 
write, that the contributors carried on In the face of practical 
difficulties and little support from the TAFL employing bodies. 

Ihe collection Is now with the printers and we can only hope that the 
Individual effort, time and emotion which went Into the contributions will 
prove worthwhile. Their degree of worth will be Judged on whether the 
collection can contribute answers to the two Issues discussed In this 
paper. Their worth must be Judged, firstly, on the extent to which they 
offer valuable experiences which can be shared usefully with other TAFE 
curriculum developers; and secondly, on the degree to which they help 
dispel some of the myths and enable the TAFE sector to be seen publicly as 
a valid part of the research and evaluation community, with a potential 
contribution as valuable as any other part of the tertiary sector. 
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TEACHER MOTIVATION IN VOCATIONAL EDUCATION - 
CAUSES AND CONSEQUENCES 

Rainer Nyberg, PhD,Vasa, Finland 

International Conference 12-19 March, 1989, Addaide, South Australia 

The working achievement of an individual is dependent on botii ability and 
motivation. Motivation - defined as a relatively pormax^t internal state close- 
ly connected with tiie initiiOizing, energizaticm and focusing of behaviw - is in 
turn dependent on the individual's needs and on differoit incentives. The in- 
centives may consist of for exampie material m social rewards or punishments as 
well as so called "task-internal" incentives connected with, among other things, 
how one expoiences the contents of tiie work. Motivation is also influenced by 
the cognitive pK)cesses erf people, viz. tiieir perceptions and expectaticms and 
their ^elf-perceived efficacy. 

A total of 164 teachers and 2263 students took part in the empirical part of the 
study which was carried out 1986-87 in nine vocational schools and institutes for 
Swedish speaking students in the province of Vasa, Finland. The main purpose 
of the study was a) to find out tiK>se causes/ determinants fliat influence work 
motivation among vocational teachers, b) to test the interrdaticms between work 
motivation and its causes/determinants and c) to study the interrelation between 
work motivation among teachers and its consequences - i,e. studsits' 
experiences of teaching on the one hand and the students' motivation on the 
other. The results to be described in this paper have been reported more 
extensively in a doctoral thesis (Nyberg, 19^). 

The study was based above all on a motivation tiieory which integrates several 
features from different motivation theories of needs, incentives and cognitive 
expectations (Chung, 1977), as well as the self-efficacy tiieory (Bandura, 1977 ?iid 
1986). The secondary sdiool reform in Rnland is but one erf ti\e frame factor; 
(Limdgren, 1977) tiial may have a connection with motivation among teachers. 
The reform has caused great changes in tiie activities and curricula of the voca- 
tional schools, and brought witii it new expectations of the teachers • d their 
teaching. Vocational teachers should no longer only convey knowledge and 
skills. They are also expected to add to the emotional development as well as the 
development of the personality of the students. 

The empirical part of tiie study was partiy exploratory and partiy conducted with 
the aim of testing some hypotiieses. It was supposed to answer the followng 
questions: 1) How strong do vocational teachers consider tiieir work motivation 
to be? 2) What determinants do tiie teachers consida- important for tiieir moti- 
vation? 3) What are the relations between motivation and its different deter- 
minants as perceived by vocational teachers? 4) What is tiie interrelation 
between tiie teachers' self-perceived efficacy and tiieir level of motivation? 
5) What is tiie interrelation between tiie teacher's level of work motivation and 
students' experience of teaching and students' motivation respectively? 
The hypotheses were based on a hypotiietical model and tiie above-mentioned 
theories and questions and touch upon tiie interrelation between teachers' 
motivation, tiie determinants of motivation and students' attitudes to teaching. 
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Methods 

Both qualitative methods like interviews and questionnaires with open-ended 
questicms and quantitative methods in ^ form of questionnaires wift 
multiple-chdce qu^tions for teachers as wdl as students were used when 
collecting the data. The questionnaires to the teadiers contained questions on 
their motivation, determinants increasing and lowering motivation, the 
teacher's own e}q>erienoe of the dfectiveiess of his ladling, and 19 backgroimd 
variables. In the questionnaires administmd to the students Cnete were 
questions on some backgroimd factors, motivation for the sul>ject and student 
evaluations of teaching. 

In order to make it easier to survey the data when dealing with the remits, the 
questions regarding motivation, its detmninants and self-perceived ^oicy of 
leadiing were put together in larger groups, so called summed variaWes.These 
were formed on the basis of the factor analysis of the answers. In this way 193 
single variables were reduced to 28 sumn^ variables, the rdiability of whidi 
varied between .64 and .93. The work motivation of vocational teadiers can tiius 
be described by three variables 1) general work motivaHon i.e a feding of onn- 
fort and satisfaction in work, 2) f^vwth motimHon, L e. opportunities of taking 
responsibility and initiative and being creative, and 3) status motivation, i.e. 
esteem, appreciation, increased self-confidence.) 

Results 

The vocational teacheis considered their motivation for work to be (on an 
average) between average and rather high. 

Causes: The 39 variables that according to the teachers added most to increasing 
or keeping up the teachers' motivation for work could be combined into seven 
summed variables. The vocational teachers felt that their motivation for work 
increases most by 1) Internal rewards, i.e. tiie teacher perceives that the students 
are curious, motivated, give positive feedback and develop into pis^iessianals, 
and the teacher experiences a feding of success and usefulness, 2) RelaHons with 
the students i.e. to be able to be toother with the students and teach and educate 
tiiem, and 3) Self-actualization i.e. the work is experienced as a challenge, it is 
independent, intellectually stimulating and the teacher feels a need for deve- 
loping. The variables 4) Relations with one's cdleagues and 5) Leisure time 
(private lifo) were considered to increase motivaticm to a lesser extent. The 
variables that to the least extmt increased motivation wore 6) Material condi- 
tions, i.e. the availability of rooms, equipment, teaching materials and the like, 
and 7) Opportimities for further studies, i.e. contact with professional life, oppor- 
tunities for professional and in-service training. 

The 38 variables that were experienced as lowering the teachers' motivation N 
could also be described as seven summed variables. The most serious on^ were 
1) Problems with students, i.e. that students are indifferent, not motivated, 
heterogeneous and disturbing, 2) The work load, and 3) Defideides having to do 
with teaching materials, rooms and equipment The variables 4) Bureaucracy i.e. 
supervising of information and coordination in the administrative section, con- 
trolling and sticking to clauses and paragraphs as well as 5) Obstacles for develop- 
ment i.e. insufficient opportunities for in-service education and contact with 
professional life do not bring about a decrease of motivation as much as the pre- 
viously mentioned factors do. 
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The variance in Ae motivaUon of vocational teadiers is best explained by the 
variables 6) Experlendng insufficiency (14%, figure 1.) altiioug^ acoordixig io the 
teachers, the variable did not belong to thi»e that decreased motivation most. 
The summed variable called Inner rewards explained 11% of the variance in 
general work-motivation. 



Summed variables 
increa^jAg motivation 



Summed variables 
lowering motivation 



Imef 
" rewards 
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S^-actuali- 
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5% 
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6% 
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insuff^ency * 




(.36) 


Prot^emswith 
coOeagues 




(.36) 


MatarM 







(.30) 



R«.64 



figure 1. Percentage of general mtrk motimiHon of teachers explain^ fey 
different summed variables. Beta coefficients outside and correlation 
cf^cients within brackets. 
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The level of general work-motivation was also significantly related to Self-actua- 
lization, Flroblems with cdleagues, and lack of material. Generally speaking 
those variables that infliience internal motivation were more stron^y related to 
the level irf motivation than external - for example material - fact<»rs. 
Self-perceived ^cacy of teaching was measured with five summed variables, 
based on the teachers' self-evaluations of their teaching. General motivation for 
work correlates positively with the teachers" own exp^ence of thdr teaching 
effectiveness as far as Activating and Social relations (p < .001), Qeamess (p < .01) 
and Feedback (p < .05) are concerned. This means that teachers who have a more 
positive view of their own teaching - high self-efficacy - also are generally more 
motivated than teachers with a low self-perceived efficacy of teaching. 

Consequences: The second aun of the study was to investigate ttie relation 
between the attitude of tiie students to the teaching and the motivation of the 
teadicrs. Significant correlations were noted Ijetween two measures of tiie 
teachers' motivation for wwk and tiic students' experiences of the teaching. 
Those teachers who experienced a high Growth- and Status-motivation were 
considered by tiie students to teach considerably better. 

On the basis of earlier research, positive correlations were also expected between 
tiie teachers' work motivation and tiie students' motivation. The fact tiiat such 
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correlations could not be noticed is supposed to depend partly on die design of 
the students' motivation scale. 

Discussion 

High teacher motivation and positive studsit experi^ces of t^chlng were con- 
sidered by some teachers to be a **good drde** (fig. 2), since a motivated teacho" 
adds to the student's positive experienoes of teadiing, something that may lead to 
increased positive feedback from the students. 



Figure 2. The "good circle" of teaching. Teachers' sdf-efficacy and motivation 
interact with teaching performance and student feedhick. 



Self-perceptions of efficacy both affect performance and are affmted b\f others' 
perceptions of a persons efficaciousness (Darling-Hammond, Wise & Pease, 1983, 
315). Thus it may be concluded a) that students' expoiences of ^e teaching 
influence the teachers' self-efficacy, and b) that pc»dtive feedback from students 
will strengthen this effect on teach» sdf-^cacy and motivation. 

In this study the teachers' perceptions of self-efficacy showed significant ccffrela- 
tion with their motivation. Therefore it seems meaningful to take into account 
self-efficacy in studies of teacher motivation and teaddng b^vior. In addition 
to the teachers' self-evaluations of their teaching it would be preferable to sepa- 
rately measure the efficacy expectations and outcome expectations of the 
teachers. A doser analysis of the relations between the teachers' motivation and 
the students' motivation could also be useful. A more rdiable scale should then 
be used to measure the students' motivation and the situational motivation 
should be measured instead of a general Oongitudinal) motivation. 

It would be important to learn more about the measures that could be taken to 
increase the teachers' motivation for work and improve tiie quality of teaching. 
When planning such development programs it is important to cooperate witlt 
the parties concerned and adjust the measures according to the needs of the 
teadiers and the opportunities for schools to correspond to the teachers' expect- 
ations. Some teachers may, for example, need help to be able to build up a strong- 
er feeling of competence and self-efficacy (McKeachie, 1982). 




Students wtgage more actively 
aid flive more positive fee<fl)E^ 
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setf-perceived efficacy 
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Theories and research about the factors that influence teadUng and tesdf- 
efficacy and motivation of students may give researchers a bettor imderstanding 
of, and also the administrators' a greater sensitivity to the factors ttiat influence 
teachers and students. It would dius be important to devdop and test theories 
and models of mc^vaticm that to a hig^ degree take into acoHmt the specific 
factors of die school envinnunai^ ^ interaction between teachm and students 
and the frame factors that have an impact cm both teadiers and students. 

The suady described has led into further research in vocational education. Anew 
study will consider student motivation and learning rathe: dian tead\er moti- 
vation. AcconUng to Fintridi (1987) ftere seems to be a dynamic interplay 
between motivation and various cognitive and metacognitive components in 
tiie studaits. The new study will concentrate upon the relation of teaching and 
leaning to the students' sdf-peroeived efficacy, motivatiim and learning 
strategies, and how die motivaticm and laming strat^jies cmild be imiatyved. 
The Oieoretical backgrmmd of the study has been described in a report yberg &. 
Ruohotie, 1988). Since the use of computers is increasing in many occupations 
and in vooiticmai education, &te study will ^ve special attrition to teadung and 
learning computer literacy. Data will be collected during 1^ using interviews 
and questionnaires. Action researcii will be applied to improve teadting and 
learning. 

My impression is that we have not done enough to improve the teaching and 
learning of tcanorrow's skilled workers. That is the most important reason to 
continue research in vocational education. As I see it there is no use in studying 
teadiing and learning if we do not want to improve each one of them. 
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VOCATIONAL TEACHER EDUCATION: 



RESEARCH INTO PRACTICE 



Dr. Neal U. Prichard 
Professor and Director 
Vocat ional 9 Technical and Adulc 
Education 

and International Ed uc at ion Internships 
University of Wisconsin-Stout 
United States of America 

In 1918> Henry Ford had all but perfected his assembly 
line and vas turning out Model^T cars for an increasingly 
mobile America* The United States was entering World War I| 
and factories adopted Ford's assembly line technique to 
produce goods for the war effort* 

At the same time, one of the coun try's first vocational 
education teacher training programs began at the Stout 
Institute of Manual Arts in Henomoniey Wisconsin. The 
interesting thing is that through the yearsy as 
mass-production and assembly line techniques have been 
adopted by many institutions in an effort to deal with 
increasing numbers of studentSy the vocational education 
teacher education program in Menomonie has remained 
traditional, looking at each applicant as an individual, and 
creating one-of-a-kind programs to fit each student's needs 
and goals. Although the university offers programs that 
prepare students for work in the most modern industries! its 
approach is decidedly traditional with some unique 
characteristics and it works* 

Introduction to UW-Stout 

An introduction to what is today the University of 
Wisconsin-Stout (UW-Stout) is necessary to fully understand 
how this program assists students^ and especially 
international students, realise their goals* UW-Stout is 
recognized as a special mission university* Its programs 
are unlike those offered in other universities in the state 
of Wisconsin. In addition to classroom work, students are 
4>X|>osed to experiences in their chosen field of study 
through an extensive network of labs, internships and other 
work appor tuni t ius • In addition to its program to prepare 
inntructurH in vocational, technical and adult education, 
UW-Stout is one oC fen universities in the United States 
offering a Training and Human Resources Development program. 
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Three types of students are served in the vocationsL, 
technical and adult education pro|(raia« The first group 
includes traditional American students who are enrolled full 
time in the universxty# The second group is comprised of 
approximately 130 adults who are working full time and are 
enrolled in the university through an outreach program. 
These professionals rely on the university for summetf 
weekendf evening» snd correspondence classes they need to 
become or remain certified as vocational education 
instructors* The third group^ the international studentSf 
is the most diverse* UU-Stout serves approximately 60 
students from more than five countries* International 
students typically remain at UW-Stout for one or two years 
to earn their Bachelor of Science degree^ returning to their 
native lands to assume teaching and adminis tra tive 
posit ions • 

In many universi t ies p students are assigned an advisor 
within their department when they begin school* Depending 
on the individual, tne advisor may be the students' personal 
advocatei or may be a virtual stranger who simply signs the 
students* registration forms each semester. At UV^Stoutf 
students are assigned to work with the program director* 
Since the program director is involved with plannin^^ and 
curriculum development, what students get is a one-person 
source of advicsi information, and assistance. In the 
vocational, technical and adult education program, the 
system allows a three-stage approach to helping students get 
the most out of their program at UW-Stout; assessment, 
prescription, and application. 

As se ssment Pnase 

UW-Stout is the only university in the United Staces 
using Student Occupational Competency Achievemeni: Tests 
( SOCAT) to determine international students* abilities 
before they begin their program of study* The National 
Occupational Competency Testing Institute, formed in 19739 
provides a standard, objective measure of vocational 
competency in more than 63 occupations (see Attachment One - 
NOCTI , 1988) * The university is assembling the results of 
its testing! to provide a more in-»depth analysis of the 
skills students bring to the program from their native 
lands • 
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PreacripciOA Phase 



Whtsa the program dirc^ccor receives the results of the 
i^ritten exaiaina t ioii» he antt the student use a plan sheet to 
create the student's proj^ram^ (see Attachment Two) • 
Together^ they discuss the student's goalsi and determine 
what technicali professional and academic courses the 
student needs to meet those goals* Students may transfer in 
as many as 93 credics from other ins t i t ut ions ^ toward 
completion of the 130-credit program. These are usually the 
general re4airements y electives and some technical courses. 
It is here^ in the prescriptive portion of the procesSf that 
UW-Stout differs the most from the assemb ly-* line model. 
Each plan is differenti because each student comes to the 
university with different experiences! preparation and 
goals. The candidates usually need to update their 
education and training competencies and sharpen up their 
technical skills. The plan is a contract, signed by both 
the program director and the student. 

The vocational, technical and adult education program 
relies heavily on advice and input from private industry, 
vocational and technical institutions, and an advisory 
committee to keep its courses realistic and current. In 
addition, the program director meets periodically vith 
representatives of the 16 technical colleges in the state, 
for information on the industries the colleges serve and the 
programs the colleges offer. 

Ap plication Phase 

The program also relies on the technical colleges and 
industry for the Cooperative Internship program for 
international students (Prichard, 1987)* The program is 
highly recommended to give students an opportunity to apply 
those skills they have learned in the classroom. Through a 
unique cooperative effort on the part of the university, the 
technical college and industry, students receive a 
semes ter--iong cooperative work experience in both 
industrial/ bus iness and educational settings related to 
their field of study. 

Toward the end of students* degree program, they may be 
assigned to work with an instructor at a technical college. 
The students are able to see educational principles applied 
as they assist the teacher with instruction and other 
activities. If the students will be entering administrative 
work when they return home, they will also have the 
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opportunity to shadow supervisors, curriculum developisenC 
pdtsonnely or other administrators. Through the technical 
college and UW-^Stout, the students are then assigned to work 
in an industrial or business settings again employing the 
skills they learned at UU-*Stout. Employers benefit from 
delegating tasks to the intern, freeing highly paid 
employees from time-consuming yet essential tasks* Students 
benefit by applying their learned skills in an actual work 
se 1 1 ing 9 

Although the approach demands more of the program 
director's time, it's worth it. 



UW*STOirr$ vocational technical and adult education (VTAE) 

SNTERNATUINAL SITERNSHR» PROGRAM 




Summary 



Interna t iona 1 students enrolled in Utf-Stout^a 
vocational! technical and adult education training program 
receive individual assessment of their skills and 
competencies* Based on their abilities and goalSf they 
receive an individualised program of instruction* They have 
the opportunity to apply their nev skills in an actual vork 
setting. A training plan is developed for each candidate 
similar to the position they will encounter upon graduation. 
The assessment, prescription and application process is 
known by teacher educators but is not found in the 
university setting. The results of the program can be seen 
all over the irorld* 
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ATTACHMENT ONE 



Student OceupatioQAl Co»p«t«ttcy Achl<v«»«ot 
TastifiS (T««t» Available) 



AeeouBtittg/BookHaapiAi 
Asricttltura Neetiatiica 
AppliAttca Rtpait 
Arcliicactttral Dasign 
Attdia-Viaual CasauBicatiooa 
Auto Body 
Atito MacHaoles 
Baking 

Building Coaatrvction Occopationa 
Building Iradaa naintaaanca 
Butinaaa Data Procaaiing 
Cabinataiaking 
Carpantry 

Child Cara Sarvica* 
Coaoarcial Art 
ComiaaTcial Foodt 
Conputer A InCoraatioa Sciancca 
Coaputar Frogranaing 
Conatruetion £lactricity 
Conatruc t ion Maaoary 
Dental Aaaitting 

Dieis«k Engine Mechanics 

DivJ^rai(i'*d Occupations 

Drafting 

Elactrical Construction 4 Hainteoance 
Electrical Occupatioos 
Electronics 
Electronic Technology 

Food Produccion, Msnsgeoaot & Services 



Foreatry Froduets A proeetslng 

Caaaral Drafting A Deaign 

General Narchandiaing 

General Office 

General Secretarial 

Graphic Arte 

Health Aasisting 

Heating h kit Conditioning 

Heavy E^uipnent Maintenance & Repair 

Hoae Entertainaent Equipment Repair 

Hoae Health Aide 

Horticulture 

industrial Electricity 

industrial Eleccronics 

Machine Iradaa 

Marketing A Distribution 

Mechanical Drafting 

Medical Assisting 

Horsing Assisting 

Pluabing 

practical Hursing 
Production Agriculture 
Ref r igerat ion 
Sewn Products 
Snail Engine Repair 
Truch & Bus Mechanics 
Warehouaing Ssr vices 
' elding 
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University of tfiseontin-Stoiit 
Schtioi oC Industry & Technology 



Junt 1» 1968 
(1) 

Cenerol Scimlrgmcnts 
326-loi English - - - 



Scydent . 

SCtidont M». 

Dnto of Program 



BACHELOR OF SCIQICE IW VQCATIOHM,, TECHNICAL AMP ADUtT EPUCATIOli 
(For ToMhlBg in Post^SecMidary TMlmieal CoXlogu or Xodustry) 

(2) 



326-102 English 

326* Vrlcing EUcciva - - 

391-lUO S{ieech - - - 

391- Speech El«eciva - 



355-lZO Collage Hach Z 

355-121 College Math IZ - * 

355*123 Finite Ksth 

199-380 CAI in VIAE 

354-141 C«qs Prog* - Basic 



on 

OR 



479-110 Psychology - - - - ^ — 
150-600 Org. Leadership — 
479-582 Husen Resource Mgmt. 



* 366-101 Health Survey- - - 
366-340 Kirst Aid 6 Safety 



3S7-110 Sociology 
320^201 Economics 



37^-210 GovernRont - - - 
33H- History Elective 



Scier,C4 (One lab required) 
Biology 
Chemistry 
Physics 



Credit » 



H IP 



J-2 



Hlnloun General: 



47-48 



(3) 



Eleetivo (10-11) 



Profeesimal Edueatiras 


M 


P 


A 


190-405 Curr. I^v. 1/E 

190-205 Methods Teach. I/E - 
190-406 Iiut. Ev«l. I/E 


2 
2 






19S-550 Zncro. to '.rainlAg - 


2 






199-502 Prindplsii VIAE- - - 

199-534 Task Analydis 

199-674 Adult Education - - 


2 
2 
2 






421-303 Ed. Psych. 

«21-$36 Voxk. with Cult. 

413-501 Intro, to Guidance - 
120-560 Audio Visual Coaa. - 


■7 

2 
2 
2 






190-40S Student Ttaeii X/E 








Total Prefeeslooal Ed.: 


30 



Technical Requirenttntii 

Coucsss froa 110, 130* 
170) 



Credi t* 



Credit* 


H 


P 


A 















I MIHIHUH TOTAL OF Alh CRRDITS: T351 



Minimum Technical: 



42 



♦ Credit: If - Scm» hf»* of cniifHC 

r - DaCtf you pliin to tstke cinirae 
A Record cr. earned/trans (erred 

Dincrlbucion of copies: 

1 - Eegiscrar 2 - scudenc 
3 - l'r«i^r«tn PI rector 



5€iidcfit 



Program Director 
Dean 



Dace 
Dace 
D3Ce 
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PROGRAM RgjUlREHESTS 



This fpur-yaar progrM for ths tachslor of &lene« in Vocatimal, TMhnical and Adult Edueatlon requires 130 seaeBcar 
cradica. A m aK i au a of 72 aastatar cirad&ta can ba transfer rad to this prograa frra a twyear institution. Transfer 
studints aaming this dsgraa mst complete a mlnitma of 32 aeoester credits fro« UV^Stoyt. 

File application for edwiiaion to teacher education at che coapletion of 10 credits of professional education courses. 
See your advisor for the application. 



ELECTIVES m CTOERAL STUDIES 



no 

CO 



Writing Elective; Select one of the following courses; 



Speech Elective ^ Select one of the folloving courses; 



326<-51S technical Vritlng 
326-347 Critical Writing 
326-320 Business Writing 



3 credits 
3 credits 
3 credits 



391-512 Speech Skills for Educators 2 credits 
391--508 Speech Skills for Business 

& Industry 2 credits 

391-200 Persuasive Speaking 2 credits 



History Elective : Select any (3 c{;edit) history course with a 338- prefix. 



00 

in 



ELECTIVE 

Multiple options are available to che student in the utilieation of elective credits* Through advisement, the student 
i&ay select the folloving alternatives: 



1* 199-589 Internship in Training and Hwaan Resource Development (8 credits) is suggested for electives. 

2. Minor in a teaching or non-teaching field* 

3. Dse credits for free electives fros any school. 



CHAKCES IN A FILED PgOCHAM PUW 

1. Due to a unique or special circua8tance» a change in the required portion of the program (printed on the sheet) may 
be in order. All Inquiries concerning such a change should be directed to the program director* All official 
changes will be recorded on a waiver sheet or nemo^ and filed with the registrar for graduation check-out accuracy. 

2. Changes made in the elective portion of the progran are to be approved by your program director. All changes are to be 
made by your program director to the registrar for graduation check-out accuracy. 
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EVALUATION OF THE INSERVICE BDUCATI(»V ORDINANCE 
AND PRa;RAHS FOR INDUSTRIAL VOCATIONAL 
TEACHERS IN THE REPUBLIC OF CHINA 

Cheng-Han Shieh 

Associate professor in industrial education 
national Taiwan Normal University 
R. 0. C. 

BACKGROUND 

Inservice education in Taiwan for industrial vocational 
teachers has not been completely effective. The capacity of 
inservice programs is insufficient (Yang, 1983; Hwang, 1985), 
and these programs are often ineffectively administrated (Ho, 
1982; Ministry of Education [HOE], 1984a; HOE, 1985). There 
are administrative and individual difficulties that prevent 
teachers from attending inservice education (NOE, 1984a; HOE, 
1984b; Shieh, 1985). To resolve these problems, the Ministry 
of Education in the Republic of China issued the Inservice 
Education Ordinance for Elementary and Secondary School 
Teachers (hereafter referred to as the Ordinance) in 1985. 
The Ordinance has several significant aspects: it is the 
first statute regarding teacher inservice education, and some 
important elements of inservice education, such as the types 
and providers of inservice education, are explicitly 
identified. The Ordinance, however, fails to address several 
problenis. Concerned with only elementary and secondary 
school teachers, it does not address the unique needs of 
special groups, such as industrial vocational teachers. 
Because of these shortcomings, it is necessary to explore the 
attitudes of industrial vocational teachers and 
administrators toward the Ordinance and to trace its 
implementation and effectiveness in ordsr to recommend 
amendments to the Ordinance. 

STATEMENT OF THE PROBLEM 

The purpose of this study was to evaluate the ordinance 
to improve inservice education for industrial vocational 
teachers in Taiwan. Four questions gave direction to this 
study: 

1. How has the Ordinance been implemented? 

2. What are the attitudes of school administrators and 
teachers regarding the effects of the Ordinance on teachers' 
participation in inservice education? 

3. What kinds of inservice education systems are 
preferred by school administrators and teachers? 

4. How can changes in governmental policy improve 
inservice education for industrial vocational teachers? 

RESEARCH HYPOTHESES 

This study was basically descriptive. Previous research 
indicated that conflicts between administrators and teachers 
had affected teachers' participation in inservice education 
(Johnston & Yeakey, 1977). Therefore, two hypotheses related 
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to the second and third research questions r respectively, 
were tested: 

No 1: There are no significant differences between 
administrators' and teachers' mean attitude scores toward the 
effects of the Ordinance on teachers' participation in 
inservice education. 

No 2: Administrators' and teachers' preference 
frequencies on inservice education delivery systems are 
homogeneous . 

limODOXiOGY 

yhe Instrument; To answer the aforementioned research 
questions, the researchers developed a survey instrument, 
consisting of three sections: 

Section I: Demographic data and personal information, 
such as the subjects' school type, and school location. 

Section II: Information regarding the kinds of 
inservice education preferred by school administrators and 
teachers. This section included four multiple-choice 
questions about three topics (see Table 1). 

Section III: Information regarding the attitudes and 
opinions of the subjects about the Ordinance. This section 
was a Likert-type attitude questionnaire containing 28 
questions which addressed seven issues (see Table 3) . 
Populations ^ sample; One segment of the population 
surveyed consisted of all school principals (195) and 
directors of academic affairs (195) in industrial vocational 
schools in Taiwan. 5567 full-time industrial vocational 
teachers who were teaching occupational courses comprised the 
second population. Ten percent (556) of the teacher 
population was selected as the sample. The administrator 
sample consisted of 374 administrators including 187 
principals and 187 directors of academic affairs. 

DESCRIPTION OF THE DATA 

Administrators and teachers differed very little in 
their attitudes and opinions about the Ordinance and 
inservice education delivery methods. Chi-square tests of 
the responses in Section II of the instrument revealed 
homogeneity between administrators and teachers (see Table 1) 



Table 1 Designers of Inservice Education Curricula 





Item 


Adminis- 


Teacher 


Total 


Sig. 






trator 












% 


% 


% 


.01 


1. 


Curriculum specialists 


57.7 


41.7 


47.4 


* 


2. 


Representatives of 












teachers 


44.6 


60.2 


54.6 




3. 


Principals and directors 43.8 


33.5 


37.2 




4. 


College instructors 


41.2 


35.8 


37.8 


no 


5. 


Governmental 












administrators 


14.2 


6.9 


9.5 


ft 
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For designers of short-term inservice education 
curricula, items selected by administrators were curriculum 
specialists, representatives of teachers, principals and 
directors, college Instructors » and governfflental 
administrators, ranked in order according to the proportion 
of respondents selecting the relative item. In the teacher 
respondents, the items were representatives of teachers, 
curriculum specialists, college instructors, principals and 
directors, and governmental administrators, (see Table 1) 

Concerning time period for conducting inservice 
education and reasons for attending inservice education ^ 
teachers believed that summer vacation was the best time 
period to offer inservice education, and that the next most 
opportune times were weekends and Sundays. They chose "to 
improve knowledge and skills for instruction** as the 
strongest reason to attend inservice education. 



Table 2 HANCOVA of Differences in Mean Attitude Scores 
(A) Wilks Multivariate Tests of Significance 



Value Approx. F 


Hypoth. DF 


Error DF 


Sig. of F 


,96407 3.90781 


7.00 


734 


,000 * 



(B) Univariate F-tests (DF=1, 740) 



Var. 


SSb 


SSw 


MSb 


MSw 


F 


Sig. of 


A 


3.207 


227.475 


3.207 


0.307 


10.432 


.001 • 


B 


0.085 


205.611 


0.085 


0.278 


0.305 


.581 


C 


0.464 


211.962 


0.464 


0.286 


1.620 


.204 ' 


D 


0.968 


325.060 


0.968 


0.439 


2.203 


.138 


E 


1.710 


361.239 


1.710 


0.488 


3.503 


.062 


F 


2.096 


235.594 


2.096 


0.318 


6.584 


.010 * 


G 


1.360 


374.534 


1.360 


0.506 


2.687 


.102 




2 

R {A) = 


.0139 




2 

R (F)=.0088 







Use of MANCOVA to analyze the responses in Section III 
of the instrument revealed that there were no meaningful 
differences between administrators and teachers. The first 
research hypothesis was accepted (see Table 2-3). 

Respondents only gave positive scores (slightly more 
than 3.0) to Issues B and A. This indicates the subjects 
had slightly positive attitudes toward the incentive policies 
and the implementation of the Ordinance. The scores of Issue 
C, D and G were very close to 3.0, indicating that neither 
groups had strong feelings toward the relations between the 
teacher's priority to attend inservice education and his or 
her seniority, the implementation of the teaching certificate 
renewal policy, as well as how the Ordinance had influenced 
teachers' participation in inservice education. The mean 
scores of Issues E, and F were less than 3.0, especially 
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Issue El indicating the subjects expected that inservice 
education should be mandatory, and that the government should 
bear the expenses of inservice education, (see Table 3) 

Table 3 Differences of Adjusted Grand Means to 3.0 (Ho 
Opinion) and Adjusted Mean Scores on Each Issue 

Adjusted Difference Adjusted 
FACTOR Grand Mean (AGM-3.0) Mean 

Variable . . A How has the Ordinance been implemented? 

Administrator 3.381 
3.245 +0.245 Teacher 3.169 

Variable . . B How do the subjects respond to the incentive 

policies of the Ordinance? 

Administrator 3.363 
3.385 +0.385 Teacher 3.397 

Variable . . C How has the Ordinance influenced teachers ' 

participation in inservice education? 

Administrator 2.773 
2.824 -0.176 Teacher 2.853 

Variable .. D Should the teacher's priority to attend 

inservice education be determined by 
seniority? 

Administrator 2.891 
2.957 -0.043 Teacher 2.993 

Variable .. E Who should pay for inservice education: the 

government or the teacher? 

Administrator 2.515 
2.416 -0.584 Teacher 2.361 

Variable . . F Should inservice education be mandatory? 

Administrator 2.514 
2.624 -0.376 Teacher 2.685 

Variable .. G Should the teaching certificate renewal 

policy be implemented? 

Administrator 2.802 
2.890 -0.110 Teacher 2.939 



CONCLUSIONS AND RECC»!M^ATIONS 

Conclusions 

Several conclusions are drawn from the findings of this 
study: 

1. Administrators and teachers differ very little in 
their attitudes and opinions about the Ordinance and 
inservice education delivery methods. 

2. The subjects have no strong feeling about the 
Ordinance . 

3. The respondents have slightly positive attitudes 
toward the implementation of the Ordinance. 

4. Administrators and teachers believe that the 
effectiveness of the Ordinance's incentive policies is 
adequate . 

5. Similar delivery methods of inservice education 
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are preferred by school administrators and teachers. They 
believe that teachers who desire to attend the program, 
curriculum specialists, school administrators, and college 
instructors should be involved in planning the curricula of 
short-term inservice education programs. According to the 
respondents, summer vacations, weekends and Sundays are 
optimum times to offer inservice education programs. 
Improved knowledge and skills for instruction is the major 
reason teachers list for attending inservice education. 
According to the respondents, the government should pay costs 
ot inservice education. 

Recommendations 

Based on the findings and conclusions of this study, the 
investigator makes the following recommendations: 

1. The following policies should be incorporated into 
the Ordinance to strengthen its effects on teachers' 
participation in inservice education: a) The amount of money 
budgeted for inservice education should be stated explicitly; 
b) The government should pay all costs needed for short-term 
and teaching-related inservice education; c) Policies for 
rewarding the providers of inservice education should be 
added to the Ordinance; and d) Standards for rewarding 
teachers w.io engage in inservice education should be 
established. 

2. Since this study was conducted only two years after 
the announcement of the Ordinance, the investigator 
recommends continuous evaluation of the Ordinance. 
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APPRENTICES' LITERACY SKILLS 



Dr Frank Sofo, lecturer 



Abstract 

Specially designed Vocational REference LAnguaga TEsts (VORELATE) were 
validate in accordance with the Development^ Model of literaor (Stidit et al, 
1974, 1982). They are adult orientated trats and include an innovative 
component on graphic literacy generally not found in other literacy tests. The 
purpose was to compare the listening comprehension and reading 
comprehension abilities of 194 apprentices in the areas of prose 
comprehension, vocabulary knowledge and graphic literagr in relation to 
pn^ress through their job training materials. It was concluded that the 
VORELATE could he adequately utilized for the identifii»tion of "at risk" 
apprentices, mnce those scoring in the lowost quiurtile on the Prose and 
Graphics subtests were not making adequate progress and would not complete 
their apprenticeship training within the prescribed time. The long term 
implication was that apprenti^s low in literacy skills who were not taui^t 
independent reading skills would remain "at risk" in terms of their vocational 
training and also in terms of their luture functioning wiUiin the woi^ 
situation. 

lolitxhuliom 

A m^or concern to TAPE training institutions and to employers, has been the 
literacy requirements of apprentices, not only from the point of view of 
adequacy for job training but from the viewpoint of devdoping independence in 
order that once trained Uiey can cope with new problOTds related to their 
employment. The distinction between develojnng functiomd omipetency for 
minimum job performance and of adequate literacy skills for maximum job 
performance, is crucial to the quality c^opporttmitaes given to trainees. 

An analysis was conducted of the literacy skills nf apprentices in relation to 
their rate of progress throu|^ Uieir vocational training module. Hie relative 
efficiency of Ustening and reading was investigated in rdation to prose 
comprehension and graphic literacy. It was possible to identify students with 
poor literacy skills and to discriminate among them so that apprentices with 
poor oral language comprehension skills could be distinguished from those 
with relatively well-developed oracy skills but who primEuily had a literacy 
(reading-writing) problem. 

The concern was not so much whether reading and listening abilities related to 
job proficiency, but rather how they related to the training program, that is, 
knowledge and concept acquisition relevant to a particular skilled trade. Fully 
trained workers must be able to perform the types of tasks relevant to their job. 
If new or modified tasks arise or if forgotten knowledge needs to be recalled, 
workers would have the option of reading how to do the task or of asking or 
observing a colleague. If workers did not have the literacy skill necessary to 
learn or recall the task, then their options would certainly be limited and their 
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efficiency diminished. The concern was with the training of apprentices and 
the implications of this for qualified workers. 

It was thus possible to identify apprentices who were able to learn through 
observation and Ustening. but not as effidentiy by reading, and those who were 
probably experiencing difficulty learning by listening and observing as well as 
by reading. 

Instrumentation: Pilot Studio and Design 

Two main pilot studies were conducts in the test construction stage and Ae 
calibration study demonstrat«i the equivalenigr of the parallel forms A and B of 
the VORELATE. Bv^use this equivfdency was demonstoted, the design of the 
major study produc^l both a study and a replication within.the study. Data 
from the univalent forms of the VORELATE produced veiy similar results 
which enabled firm conclusions to be drawn. Purtiier. tiie similar pattern of 
results between the two forms of the VORELATE also served to strengthen their 
equivalenor. 

The sample in the study conMSted of 194 male motor vehicle mechanic 
apprentices enrolled in levels one and two within an Australian TAFE 
College. A self-paced criterion-referenced modularized mastery system of 
instruction was in operation and very accurate records were maintained 
within the computerized system available for tracking progress. All 
apprentices were administered the Literaigr AssMsment Battery (LAB) first 
and on the basis of these scores they were divided into quartiles k) that their 
perfonnance on the VORELATE subtests would help answer the four m^jor 
questions pos'^d. 

Results and Discussion 
Que^ianl 

Is the listening ability of the automotive mechanic apprentices more efficient 
than their reading ability? 

The date indicated that the definition of literacy skills greatly influenced the 
direction of resulte. For all apprentices, when listening and reading abihty 
were regarded as the combined Prose and Vocabulary VORELATE scores, 
conflicting resulte emerged. Listening and reading abilities were not 
signiflcantiy different in considering the resulte of forms A and B separately 
for uncorrelated samples. However, in the second case of combining scores, a 
larger sample size (n « 194) and a more sensitive t-test for correlate^ samples 
produced a significant difference between Ustening and reading abihties on the 
Graphics subtest, were not significantly different. Therefore t^first set of 
resulte indicated that the elemente of comprehension such as Prose, 
Vocabulary and Graphics, should be considered separately. 

As a group, therefore, apprentices' abilities in listening and reading, differed 
significantiy in two types of materials. Prose and Vocabulary but not m the 
tirird type Graphics. In the case of tiie Prose subtest, apprentices fastening 
comprehension was superior to their reading comprehension. However, m the 
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case of the Vocabulaiy subtest, reading comprehensioii was significantly more 
eflident than listening omiprehenaon. tliere was no significant di&rences 
in listening and reading in relation to the Graphics subtest. 

Does it make a difilsrence whether automotive medbanic apprentim read or 
whether they listen with rrapect to prose when tlwir literaqr pei^rmanoe on 
the Literacy Assessment Battery (LAB) is in the lowest quaitale? 

A second m^or result indicated that it was ernmeous to consider the literacy 
abilities of apprentices generally as one homogeneous group. An eiamination 
of the results by quartile indicated different outcomes for all three subtests. 

For the Prose subtest, all analyses ^owed that quartiles one and two did not 
differ in listening and reading comprehension skills, while quartiles three and 
four possessed hi^ reading potential, that is, significantly suitor listening 
comprehension sldlls. Iherefore, the study indicated that aj^irentices 
considered as groups were either mature readers or possessed high reading 
potential. 

Although the Developmental Model allows for a Low Reading Potential 
category, tiiis study uncovered few apprentices who did not fit into two 
classifications of mature readers and persons with reading potential. 

The answer to the second question, therefore, is that, in relation to prose, 
apprentices in ^e bottom quartile listened more efficienUy than they read. 

Does it make a difference whether the apprentice read or whether they listen 
and read with respect to graphics when their literacy performance on the LAB 
is in the lowest quartile? 

For the Graphics subtest, all analyses showed that all quartiles performed 
equally well in both modalities. The poorest readers did not perform any 
higher in the Graphics subtest whon an audio support was provided. This 
result needs to be considered in relation to the nraidts of the other questions. 
The lowest readers, the fourth quartile group of apprentices, had a nwan 
performance in the Prose subtest which was significantly hii^er in the 
listening modality than in the reading modality. 



Since both the Prose and Graphics subtests measured the same auding ability, 
it would be unlikely thai the visual stimulus in the Graphics subtest would 
djminish the listening ability to the level of the reading abUity. Iherefore, it 
would seem that while the tistening component did not add to the performance 
of reading graphics, the graphs themselves enabled apprentices to dose the 
gap between tiieir listening and reading comprehension abilities displayed in 
the Prose subtest. Even though performances between the Prose and Graphics 
subtests cannot be directly compared, the conclusions offered would appear 
reasonable. The graphs themselves, which are specifioUly another signalling 
system for prose, enabled apprentices with poor literacy skills to dose Ae gap 
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between their reading and auding abilitieB. Therefore print in the form of 
graphs facilitated reading comprehension. 

The answer to Question 3, tiierefore, is that apprentices were able to 
comprehend as well by reading as they could by listening and reading with 
relation to graphics. Ihis was true not only for quartile four, but for all 
apprentices in the study. This is an important result of the study since the 
visual display (graphics) did for the readers in the Graphics subtests whatthe 
audio di^lays (speech) did for the poorest readers in the Prose subt^. "Hie 
question raised, therefore, is*. What do speedi and graphics have in c(»nmon? 

Perhaps one explanation lies in the foct that the ability to interpret concrete 
visual oljgects develops very early, as does speech ability. Both develop very 
eariy in life and are a prerequisite to learning to read words and less concrete 
visual displays. In so for as graphics resemble concrete visual objects which a 
child learns to interpret at an early age, then speech and graphics have some 
point of commonality. 

Are the apprentices, whose performance on the LAB is in the lowest quartile, 
able to make adequate progress through their apprenticeship training 
program? 

Althou^ attempts had been made in the training mcMlules to compensate for 
apprentices* low literacy levrfs by providing audio-based and audio-visual 
materials, the lowest quartile of apprentices, selected both on the LAB total raw 
scores, and on VORELATE reading scores, were not making adequate 
progress. They were not able to utiUze their positive reading potential 
successfolly to ensure adequate progress. In Gutherie's terms, they were not 
in a state of literacy equilibrium (Guthrie, 1983). 

It can therefore be concluded from ^e study that VOHELATE can be adequately 
used for the identification of at risk apprentices. Those apprentices scoring in 
the lowest quartile on the Prose and Graphics suNtests were higly at risk. 

The results also suggested that apprentices in the lowest quartile iK)sse8sed 
vocabulary skills which were not greatly diminished in comparison to students 
in the other quartiles. Althou^ the at risk apprentices had relat 3ly high 
vocabulary ability and hii^ reading potential, they were not able to make the 
minimiim prescribed progress, even with the aid of a variety of audiovisual 
materials, plus the assistance of special vocabulary lists ai^ glossaries of 
terms. Even though these strategies capitalized on the apprentices* strengths 
(higher vocabulary ability and listening ability), they remained at risk. 

Recommendations 

The following suggestions for further research arise from the residts of the 
present study. 

1. The focus of this study has been on apprentices with low literacy skills. 
Detailed analyses ^ould also be conducted in relation to the skills 
requirements of the learning tasks in various training modules in the 
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print, audio and audio-visual and computer formats. An aptitude 
treatment interaction study based on the Developmental literacy i^^el 
could result in new patterns and inqtlications for re-designing 
instructional modules and for directing apprentices to various kinds of 
training packages. 

2. Further study of individual automotive medianic apprentices 
peiforming in the lowest quartile is warranted, in order to identigr 
possible anomalies rel&ted to their level of skills and rate of pn^press 
throui^ their trainiz^ modules. For example: Why do some apprentices 
with adequate literacy skills fail to make satisfactory progress and some 
with apparently inadequate literacy ddlls manage to prepress at an 
adequate rate? 

3. Do apprentices with hi|^ reading potential make significantiy better 
progress on audio-visually based learning modules than on print alone 
modules? Are such scores in foct usefU? in selecting those apprentices 
who should be able to improve thdr reading comprehension levels to the 
identified levels of listening conq)rdiiension? In short, is the concept of 
reading potential useful and can apprentices be assited to achieve sudi 
potential? 

4. This study demonstrated that the poorest readers benefit more from 
illustrations, tables, charts, figures and graphs than good readers 
because the graphics in the Graphics subtest were able to rompensate for 
any prose reading a)mprehension deficiencies. It is stpjngly 
recommended, therefore, that (jraphic literacy be explored as a means of 
both improving apprentices' job literacy skills and of improving thdr 
learning performance in vocational education courses. Apart from 
clarifying how graphii» materials assist comprehension, further studies 
could also indicate whether improvement in this area is transferable to 
improvement in prose comprehension. 

5. Do speech &nd graphic displays have points of commonality which enable 
each ti) fiidlitate comprehension? The Developmental Model provides 
answers for this question in relation to speech but not in relation to 
graphics. 
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Besional colleges : Resource sharing between vocatianal 
ediMation and hi^ier education 



Dr Roger Atkinson 

Senior Education Officer, External Studies Unit, Murdodi University, Murdoch, Western 
Australia, 6150 



Regional colleges of TAFE in the numerous, relatively sroaU non-metropolitan centres 
in Australia constitute an opportune cimiastance for developing a modest but 
sig^icant sharing of resmm^ between vocational and hi|^r education. This paper 
describes Murdoch University's experience in contracting with regional colleges to 
provide tutorials for sui^rting distance education s^y, and g^eral study centre 
services. Ckmtracting heli» to overcome the omstraints of small class^, because the 
teaching load that is reqi^ed to justify a new staff position is more readily attained if 
vocational and hii^er education tead^ng loads are summed. Further sharing of 
resources occurs with library, computing, sti^ent counselling and other services. Key 
points in the organisation of this form of TAFE-higher education interfacing are 
outlined, and related to Federal and State Government policies for promoting post 
secondary education in regional communities. The name "Distance Education Agency" 
is proposed for ri^onal college services to providers of distance education. 



For Conference presentation ; Recent research and development in vocational 
education. International conference by TAFE National Centre for Research and 
Development, Adelaide, 12-19 March 1989 
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Regional coUcges ; Beswace aiiariag betwagi vnrwtinnnl 
edncatkm and higber edi»atio& 



Rc^er Atldnsoo 
Senior Education (Xficer, firtenal Stialies Unit 
Mmdodi Univenity, Mindodi, Western Aistialia, 6150 



iatrailiKrtifm 

Vocational ^ucation in Australia has very few direct links to hif^er education. Hie 
technical and further education sector (TAPE) is managed and funded by State 
governments, whilst the higher educaticm sector at univer^ties and collies of 
advanced education is managed and funded by the Federal government, notwithstanding 
the States* constitutional responsibility for all sectors of education. 



The lack of direct collaboration between vocaticmal and h^er education has iK>t been a 
topic of interrat in the capital cities and K>me other, la^r population centros, because 
the cities can support a good number of different types of tertiary edurational 
institutions. However, Australia has a significant number of smaller, mostly isolated 
population centres in which the sharing of resources between vocational and higher 
education could be an important benefit to the communities involved, because they are 
relatively deprived for tertiary education (Hud^n, 1986). 



The smaller poinilation centres that are the sub^t of this paper are typically 10000 to 
25000 people, which is large enough to support a "regional college of TAFE" for 
vocational education, but not large enough to support a higher ^ucatiiui campus. From 
the perspective of the people living in or near these cottres there are (^ous 
advantages in having vocational and higher education rerources shared withhi their own 
regional college. A multi purpose coll^ can be larger, offering a wider range of 
courses for both sectors of tertiary edw^ation, and thus improving educational 
opportunities wiUiin the region. The regional economy can benefit from the 
employment of additional staff and construction of additional facilities at the regional 
college instead of expansion in the capital city. 



However, the devolution of higher education activities into regional colleges of TAFE 
has been a slow process, limited by institutional and governmental policies and 
practices. Workable methods have to be found to enable an effective Glaring of 
resources between TAFE and higher education. Ihis paper outlines recent changes in 
policies and practices, which have improved the scope for multi purpose regional 
colleges, and proposes that "Distance Education Agencies" should be the principal 
method for operating an effective collaboration between TAFE and higher education in 
regional colleges. 



Govemm^t policira for hi^ier educatiim in n^ooal oolites 

Consistent with earlier encouragement for the role of regionnl colleges of TAFE in 
hi.fher ciuculion f Atkinson, 1987;, recent guidelines from the FcdcrnI government 
address the principle issue explicitly. Under the heading "Using the TAFE network for 
the provision of higher education% the White Paper (1988, p65) stated : 
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as one m^uiB of expanding opportunities for hi^ education study, 
more co-c^mtive arrangements should be developed to aUow the use 
of 1<«»1 TAFE faciUties in TOurses offered by higher eoucaUon 
institutions. These arrangements already aRdy in various parts of 
Australia, and have particular ai^icatiori in non-metropoUtan 
locaUties too small to justify a separate hii^er education institution. 

Particular options canvassed in the ^^J^^l^^f^.y^^t "^^l ?^ °^ 
higher education couisOT imder contract by TAFE its own staff , and tiieuseof 

«latod faciUties by eitenal higher education students, 
aiSi^aie by a tutorial service oupiOsed by their home instituti«i or ^ . 
Alttou^ no specific models were cited, the Federal government «)utMneda f urt^ 
^^i^th iSter«ice to regional areas too smaU to sustain separate TAFE and higher 
education faciUties : 

It sees considerable merit in developing further tiie institute of 
tertiary education concept, whidi provides for an apjm>priate mix of 
local higher education and TAFE courses in a ringle institution wiUi 
considerable autcmomy to meet the tertiary education needs of the 
community (The White Paper, 1988, p65). 

Altiiou^i the regional coUeges of TAFE are not permitt«i to offer o^^.^j^f 
educator coiu^ (White Paper, 1988. p^S). the renewed e?d°««»«°*^°^^^^ ^^^^ 
should promote a re-examination of their relationriups witii higher education 
providers. The foremost influence on tiiis relationrfUp wiU be the extensive 
Organisation of higher education external stiidies toto a 
six" Distance Education Centres (DECs) announced in the White Paper. 

The sharp contraction from about 48 providera of higher education «t«"»\8iudie8 in 
AustraUa to about six institutions, or amalgamated institutions, ^ving « P^C wiU 
result in renewed interest in regional coUeges as collaborato«. ^^^V^J^^^^^^^^^ 
will seek to develop tiieir infrasteuctura arrangements, «Jf l»»<^^°y deCb 
regional coUeges. on a larger scale than previously possible. f«<^;J^^ 
wm be in a pre-«minent position to engage regional coUeges in contracte to t^^b 
Wgher education coursesHmving at their disposal high quaUty study materials to assist 
the local lecturers and students. 

A further influence on regional college coUaboration witi» higher ^"^^J^S/^^rUieB 
wm be tije poUcies adopted by Stete governments, which are the controUing authorities 
for the TAFE sector. As tiie State governments formulate their responses to the 
Federal government's White Paper (1988). the present time may be Particularly 
opportune for tiie proponents of regional college expansion to be presentmg their views 
vigorously to their State authorities. 

Regional coUeges and Distance Education Centres 

As outUned above, there are two main areas for tiie mteraction between rf£onal 
colleges and DEC& . udy centre services and contract teaching. In asseswng tiiese, it is 
Im^fS^^to note -o .e Federal government expectetions about tiiis role for external 
students : 
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Provider institutions should improve the quality and range of mipport 
service, with particular emfdia^ on using the extensive TAFE 
infrastructure for aU external sUidents. The Gkivemment is interested 
also in su^rt services that could promote greater participation of 
young people, particularly where external stwUes is undertaken as part 
of a mixed mode course (Dawkins, 1987, pS8). 

This indicates a link between the two areas of interaction. If full time school leaver 
students enter higher education through a r^^ional collie, improi^ siq^x>rt service 
and "mixed mode" study ^uld be available. * Mixed mode" may be an a^p^rogaAAte 
combination of local teaching for some units or subjects, and convrational extenial 
study for others. This method, linked to study centre service has been adopted for 
Murdoch University contracting with regional colleges in Western Australia, as 
described below and by Atkinson (1987). 



With distance education enrolments, regional college services may be varied in a 
flexible way to take into account factors such as size of the local group, readiness of 
students for autonomous study, inability of some students to attend r^ularly owing to 
other commitments or distance, quality of the lUstance education package, availability 
of college staff qualified in the subject area, etc. Tim, for an indiv^ual student, 
college services may include conventicmal classroom trachii^, often agisted by a 
distance education package; or a weekly tutorial to support the sti«ly of a distance 
education unit; or in other units the services may be modest study centre functions 
including occasional informal academic assistance. 



Hie advantages to regional colleges of undertaking higher education woik through DECs 
are associated with resource sharing, and increased size and status as the accredited 
regional agent for metropolitan institutions. The teaching load that is required to 
justify a new staff position is more readily attained if vocational and h^her education 
teaching It^ds can be summed. Whilst a summation of teaching loads ODuld not be used 
for fields of study that are not represented in both vocational and higher education, for 
example hospitality and the building trades, it is a relevant concept for Important fields 
such as co^imerce and nursing, and individual sub^t areas such as English, 
mathematics and computing. Diversification into higher education teaching, although 
likely to be limited to first year level, improves the attractiveness of regional college 
teaching appointments. In addition to benefits for staffing, re»>urce faring with 
higher education can extend to other areas such as library, computing laboratories, 
science laboratories, counselling services and student facilities. 



For Distance Education Centres, there are two important elates of benefit from 
association with regional colleges. Firstly. DECs may expect improved recruitment of 
students through a regional agent which has good contacts with the community, 
particularly with school leavers who wish to commence higher education without having 
to leave their home town, and with persons who have found that the study of 
appropriate vocational education courses opens a pathway into higher education. Also, 
the regional colleges may improve enrolments by per»}ns who because of lack of 
confidence would not commence external study, unless "bridged" into this mode by a 
transitional phase consisting of local tuition for selected first year units with an 
experienced tutor-counsellor. Secondly, DECs may exprot improved retention of 
students if supported by high quality local services, especially for inexperienced 
students in their first year of study. Local services from the college can include tuition 
for selected first year units, and general study centre services as discussed below.In 
order to examine potential disadvantages and difficulties with regional colleges 



o 

ERIC 



173 



engaging in higher education worit, the next section provides a brief review of Western 
AustxBlian experiaices. Thme experiences are e^»TOiaUy relevant because higher 
education campuses in WA are all locate in Perth, except for several small branch 
campuses, and therefore the contrast between dty and country is more mariced than is 
the case in the ma^r eastern stat^. 



Western Austmlian hitter education links with regio na l ocdl^es 

"Regional college contracting" has become well established in Western Australia, 
throu^ work by Walsh (Walsh, 1986). the Western Australian Post Seccmdary Education 
Commission (WAPSBC). and individual collies. The major activity has been contracts 
for conventional classroom delivexy of the first year of an award from Curtin 
Univereity or the Western Ausmdian College of Advanced Education (WACAE). The 
number of lecture, tutorial ami practical class hours for each unit of study is usuaUy the 
same as the metropoUtan campf» timetable, with Uttie or no use of distance education 
pack^es. More recently, Murdoch University External Studies has developed contracts 
that aie based uprai distance education enrolments, with college staff c<siducting 
weekly tutorials for selected first year units, to suin>lement the distance education 
study, together with modest study centre services for later year students (Atlrinson. 
1987). 



The colleges involved are Great Southern B^onal College of TAPE (Alteny), Geraldton 
Regional CoUege of TAPE, KalgoorUe CoUege, Kartatha College and Hedland College 
(Port Hedland). The last three named are autonomous colleges, governed by their own 
councils, but in practice there is Uttle distincticm between the roles of each and the 
contractual relationships with the Perth based campuses of the hi^er education 
providers. Also, the largest of the regional centres, Bunbury, has the South West 
Regifflial College of TAPE and the Bunbury Institute of Advanced Education, a small 
branch campus of the WACAE. None of the regional centres is large enough to support 
a full range of vocational education courses, and it is important to note that Western 
Australia's provider of vocational education in the distance education mode, TAPE 
External Studies (TES), is incr^sing progressively its contracts with regional colleges. 
These contracts are similar to the Murdoch University External Studies contracts, but 
in addition, TES sells distance education packages for various colleges to use as a basis 
for teaching their own awards. 



The wide range of problems encountered in WA regional college contracting, and the 
solutions obtained or being evolved, may provide useful guidelines for other Australian 
states. Although a full discussion is beycmd tiie scope of this paper, a brief listing of 
problem areas could include the following: 

• whether to concentrate regional higher education resources within a single multi 
purpose college, or diversify through branch campuses (for example, some 
observers argue that the Bunbury branch campus of the WACAE is too small for 
viability, that there is uneconomic duplication of resources, and that the branch 
campus should be integrated witij the physicaUy adjacent Soutii West Regional 
College of TAPE; other observera argue that the branch campus model should be 
extended to other centres). 

• methods for teaching small classes. Regional college higher education classes 
rarely exceed 15 students, and are usually much smaller. In practice it is likely 
that a range of complementary methods will coexist, including conventional 
classroom deUvery for first year units in high demand areas such as commerce an 
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nursiog, distance education with \ocal tutorial for other daffies, and conventional 
distance education with a remote tutor in Perth for more ^>eciali8ed and later year 
units. 

where distance education methods are used to overcome the barrier of small class 
sizes, what particular set of methods should be used? Siould more importance be 
placed upon local staff conducting face to face tutorials, or upon live lectures 
deliverod from metropolitan campuses by ratellite and landline television? 

what level of resources should be devoted to r^cmal coll^^ study cmtxe 
functions? Considerable research and extensive debate on student 8u|qx)rt services 
for distance education have occurred in recent years, for example the major 
studies by Castro, Livingston and Northcott (1985); Gougfa (1980); Northcott and 
l^apcott (1986); and Dekkers, Kelly and Sharma (1988). However, no agreed 
standards have emerged and in the WA context, with small and widely di^rsed 
regional populations, it seems clear that cost effective study centre Amotions will 
be confined to a modest level, with maximum pc»sible i^ring of rraoun^ between 
higher and vocational distance education. 

regional colleges in WA are pr^ntly undertaking work for up to four |»t>videra, 
Curtin University, WACAE and Murdoch University for higher educaticm, and TES 
for vocational distance education. Whilst this may seem to be an exces^ve number 
of providers, in practice there is little duplicaUon of awards or individual units of 
study. Indeed it may be an advantage to have a diverse range of insUtutional 
providers, to enable individual college to have some influence in BelM:ting, for 
each award that is amenable for some form of local tuition, the provider that best 
meets the local needs and circumstances. V, > 

the availability of contracts or intake "quotas" for teaching the first year of some 
awards in regional colleges. For example, contracting the first year of primary 
teacher education, which is subject to statewide admission quotas, is difficult to 
implement if the provider faculty is fuUy staffed and cannot afford to "lose" 
student numbers to regional colleges, even if it is only a small i»oportion of the 
first year student count. Ideally, intakes into awards that are limited by quotas 
should be determined by the academic merits of the applicants, without regard to 
the proposed mode of study. It may be easier to develop this ideal for distance 
education based study, because of the greater reliance on part time, off campus 
tutors usually associated with this mode. 

formulas for payments from the provider institutions to regional alleges for 
teaching and study centre services have not been standardised. It is likely that the 
^rious formulas will Income more closely linked to counte of equivalent full time 
student units (EFlSUs) in accordance with Federal government procedures for 
funding higher education. However, there may be advantages in continuing the 
present flexible, market oriented approadi through individualised formulas 
renegotiated annually. Although it is clear from recent policy statements (the 
White Paper, 1988) that the Federal government expects to have regional college 
higher education activities fund^ out of the provider institution's normal recurrent 
funding per EFTSU, there is room within this limit for considerable further 
experimentation to find the most mutually acceptable Hnancial arrangements. 

other problem areas include adminis^tive and operational problems cau^ng delays 
in obtaining class lists for the colleges; in some oasM the higher education provider 
may not be fully satisfied with the qualifications possessed by TAFE staff; 
problems in ensuring that college staff are fully briefed on the teaching to be 
conducted, although this problem is less significant when distance education 
packages are used; some fields of study such as nursing can incur high startup costs 
and the college does not usually have the required equipment resources; differences 
between staff employment conditions for higher education and TAFE may be a 
future problem; etc. 
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It l8 evident from the above that much further work has to be done to establi^ 
reception and ui^erstandlng across divistons between TAFB and hi^er education, 
divisions between distance education methods and tradiUonal dararoom methods, and 
divii^oas between the various particdpants. Nevertheless, collaboration between 
regional coUeg^ ai^ higher education in WA is firmly established and ref inemwits and 
innovations rantinue to emerge. 



I^tanoe Edncatlcai Agracies 

The formal title "Distance Education ^(ency" is prc^xised here to hi^ilight the growing 
importaroe of links between regional coUegk of TAFE and tertiazy ^stance 
edttcatitm. Conc€|itually, a distance edi^tlon agwy is a f uiKstion within and 
controlled by a r^onal college, with re^nsibility for negotiating with one or more 
DECs and other providere of tertiary study awards, to obtain contracts for teacdiing 
local tutorial groups in approjNriate cours&a or units, and providing general study centre 
services. The overaU ^tif ication for the agracy function is that it is to provide an 
efficient and effective procedure for sharing resources between TAFE and higher 
education in re^onal colleges. The agency concept assumes that the region^ 
populaticHis are too small to warrant the coi^uct of operations by a single DEC, or the 
establishment of a branch campus. Certainly this is the case in most, if not all, of the 
WA non metropolitan regions. In any evmt, there are advantages in the concept of a 
college controlled function, to encourage local initiatives, and give maximal scope for 
sharing of resources between a variety of providers of awards. As an example of local 
initiative, Albany's Great Soutiiem Regional College conducts an External Stipes 
Agency, with some Federal government funding. An integrated service for both higher 
education and TAFE sectors of distance education, it has developed to a level that 
warrants 1.5 equivalent full time staff for coordination, counselling asod secretarial 
functions (Davy, 1988). 



The concept does not require the appointment of staff specifically for an agency at a 
regional college, as the functions may be assessed in terms of equivalent fuU time 
staff. However, earnings by the larger regicMial coUeges should be sufficient to warrant 
the nomination of one member of college staff as a full time coordinator and 
counsellor, with limited teaching duUes, provided that the college integrates agency 
activities across all sectors of distance education. 



Whilst the appointment by colleges of specialist coonUnatorKJOunsellors with distance 
education expertise is obviously a desirable asset for an agency, the concept is likely to 
function more effectively if the allocaticm of agency income is determined by each 
college in accordance with local priorities. For example, in some circumstances the 
appointment of additional teaching staff in an expanding sub^t such as <»mputer 
science may be the most immediately effective measure for securing further and larger 
contracts. In other circumstances, some other aUoc&tion may be more effective in 
terms of expanding the agency's contracts. 



TTie specification of a distance education agency as a "college controUed function 
ImpUes the encouragement of a "market" relationship between DECs and ^ncies. In 
this "market", DECs and providers of vocaUonal distance education may offer 
payments, from their normal recurrent funding, to colleges for the performance of 
specified functions, whilst the colleges* agencies may choose contracts with one or 
several providers, accox^ to the services they can afford to jrovide at the offered 
level of payment. This is not an argument in favour of "mariieting as a general 
principle in education, but a mechanism for permitting widespread, oPf ««o«f ^ ^ _ 
experimentation with college based tutors Instead of remote, metropolitan based tutors. 
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and witb different mixes and levels of study o«itre service, and other questions 
important for the relationship betwe^ regional higher education and distance 
education. 



The accordance of a hi|^ degree of regional autonomy to a college's distance education 
agency is a key feature in the concept. Whilst the metnq}oUtan hif^er education 
I»Y>viderB no doubt would prefer to exert c^trali^ control and exclusivity, the 
alternative kinds of ccmtrols exercised by a maxket for services, and by the continuing 
professional development of the operational staff, may be more conducive to innovation 
and responsivenera to the needs of ^e regional communities. 
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STUDENT WITHDRAWAL FROM PART-TIMB COURSES OF FURTHER EDUCATION 



Eleanor Bale and Christopher Parkin* 

Centre for Research in Further and Higher Education, 

Bedford College of Higher Education 

INTRODUCTION 

Student withdrawal, or dropout, before ^ompletion from courses 
of part-time study in post-compulsory education is 3jo»ally 

iLlt one-third of those enrolling. ^i^^^^^^" ^^^^f ^J^t 

College of Higher Education, a large college providing a wide 
varietv of further and adult education, is no exception, 
n^ce loS retention rates represent a waste of 
loss of opportunity for students (Audit Commission, 1985) the 
college harrecently collected both qualitative and quantita- 
tivelata ai^ut >ac?ors which contribute to student dropout, 
in order to inform future course management and provision. 

RBSBARCB STRATEGY 

Aware of the limitations of postal questionnaires 5^^^^^%^ ^ 
data in dropout research (Parkinson et al., 1987 j Savicki et ai. , 
??7S) this S?Sdy chose to interview recent <i^°J>*>"^ ^^^tl«rL?f 
to adopt an illuminative model of educational enquiry (Parlett 

and Hamilton, 1972). 

pS:par:::rrwork'^ with the context, , talking to 

teachers, students; pilot interviews and questionnaires, a 
1 -Ltierature review, definition of dropout; ^ ^ ^ 

selection of Ihe iooi of the study - infornation £ro» student 

registers; 

interviews with dropout students (N " .^.-.g^ resnonses 
postal questionnaires to dropout students (1986/87, responses 

posta"iiestionnaires to dropout (1987/88 N « 125) and 
persister students (1987/88 N « 175), 
analysis and interpretation of data. 

It is important to clearly define d^^oj^"^,];?^!^^' 
i«70> Three stages of dropout were identitiea. eariy 
ifthdrawlf -%he'Itudent was in attendance three weeks ^ter 
the September start of the course, but absent on 1 November ^^^^ 
thereafter; mid-session withdrawal - in attendance until the 

lllllaTeli^ of the second term, but a^«f f^^J^^Ji ^^Sks of 
late withdrawal - in attendance up until the final six weeks or 
the course, but absent thereafter. 

Following the preparatory work a total of ^^OS students from 116 
classes were contacted and the 482 responses 
analysed. Analy^ri. <>i rhe interviews of the dropout student 
?ed to the following issues being followed ^^^^^f^^l^^^^^^ 
iSestionnaire: reasons for enrolling, ^^^^^^'^^^^ 
excerience, advice, the college environment, aspects of 
employment; practical/domestic factors, aspects of travelling. 
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aspects of study problems. A survey of class attendance 
registers for the wide range of college pre-degree course 
provision identified dropout to be most pronounced from 
courses taken by part-time students of general education 
classes in English, humanities, mathematics, sciences and 
secretarial studies, in general, courses involving employer 
sponsorship or day-release from work, eg in building studies, 
engineering, cat».'ring, hairdressing, technician science, had a 
much lower dropout rate. The former courses, therefore, 
be ame the focus for the study. 

FINDINGS 

Many factors contribute to a student's decision to withdraw 
and the relationship between then are coi^lex. These nay 
conveniently be grcaped as: course or institutionally related 
factors which are potentially within a college's control; and 
non-course, non institutionally related factors which are 
determined by a student's personal circunstances . Course 
related factors include: classroom esrperience, advice and 
guidance opportunities, college environment and facilities. 
Non-course related factors include: employment factors, 
personal characteristics, domestic circumstances. 

Course Related Factors 

Enrolment experience: 

"I really would have liked some more intomation ... when 
I enrolled onto the course there wasn't anybody to talk 
about it." 

"I would have liked my teacher to be there, but there wasn't 
anybody there, just people taking details." 

The most frequently stated reasons for enrolment were to 
satisfy a personal interest (86/87, 51%; 87/88 » 54%), to 
improve job prospects (86/87, 48%; 87/88, 42%), and to improve 
existing skills for work. Although almost half of the students 
said they were not informed about what their course entailed 
before they enrolled, many (86/87, 64%; 67/88, 74%) stated that 
had they received more information this would not have affected 
their decif;.ion to withdraw. Most students had not seen their 
(future) teacher at enrolment, but nearly two-thirds said it is 
important to do so. Students would like more guidance about 
what to expect from their course. 

Classroom experience; 

••The teacher just stood in front of the blackboard a^d 
dictated the lesson, leaving no time to discuss the work 
that had been studied." 

"After talking to many people who attended either of my 
courses they did agree that it was very difficult as the 
pace was too fast - . - there was a constant prr^ssure from 
the teacher that we were running behind schedule." 
Although the majority of dropout students indicated that in 
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a^-neral their course; experifnce was satisfactory, about one- 
third, and rather mort in th« case of interviewees responded 
negatively to some aspects of their classroom experience 
<Giynne and Jones. 1967). Their negative experience related 
to their perceptions about teaching methods, insufficient 
time spent discussinq academic problems, an unsuitable pace of 
teaching and lack of fulfilment of their prior expectations. 
The most common observation was that the pace of teaching was 
too fast and. according to interviewees determined by the 
teacher and students with previous knowledge. 

Advice, g uidance and academic counselling: 

"As soon as nine o'clock came everyone wanted to rush off 
hone including the teacher ... there wasn't enough time 
to discuss anything." 

••I feel part-time students don't excel because thei do 
not have the same class unity experience and support like 
full-time students." 

Many interviewees and questionnaire respondents (47*) stated 
that there was not enough time to dis'iuss problems related to 
their study. More than one-third (38*) needed to talk to 
someone about academic problems. Access to formal and 
informal advice and guidance appears to be limited. 

College environment and facilities: 

Although over half of the students (63%) 'felt part of their 
class', almost half found the col legej, impersonal. Whilst many 
were aware of library (70%) and refectory facilities (61%) 
very few were aware of college counselling (14%) or sports 
facilities (28%). 

r 

Non Course Related Factors 
Employment factors; 

"I think I was in very favourable circumstances for evening 
study, I didn't have any social or financial problems and 
few responsibilities ... I still fouRd it difficult to do 
private study... I was working in manual work and the^ 
simple physical fatigue made concentration difficult. 

For many students (about44%) some aspect of .f^^Jl. ^ 

time study and full-time employment posed serious difficulties, 
though in interviews these issues did not emerge as strongly 
as course-related factors. 

gMifj y related problems: 

-I found coming back to study hard wifch all the work and 
the quantity of reading involved ... it felt like other 
people had done it before ... I think I panicked and didn t 
feel as though I could catch up." ^ ..... j„ 

Students (86/87. 35%; 87/88, 42%) also indicated that study 
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problems associated with techniques required for successful 
study affected their decision to withdraw. The majority of 
respondents had not undertaken any previous related study. 

Personal characteristics an d domestic circumstances: 

About one- third of respondents indicated that practical or 
domestic reasons such as ill-health and family commitments 
had contributed to their decision to withdraw. Interviewee 
responses indicated that decisions to withdraw were not 
generally influenced by personal or domestic circumstances 
and in cases where this was so, other factors such as 
dissatisfaction with classroom experience were stated too. 



STUDENTS WHO FERSTST 

Responses from students who had not withdrawn provide 
interesting comparative data. Persisters give significantly 
more favourable responses about their college experience. 
Parkinson et al, (1987) reported similar findings. (Table) 

Table: Rgaoonaea from dropout and persister students ftbgwt 
their courae experience 



Descriptor of student 
experience 



teacher easy to get on with 
teacher was encouraging 
course content interesting 
teaching methods appropriate 
course experience satisfactory 

course content as expected 

time in class to discuss problems 

course taught at a suitable pace 

on the wrong level of course 
course content too difficult 



% of students responding *yes* 
Dropouts Persisters 
1986/7 1987/8 1987/8 



78 


84 


90 


68 


70 


90 


63 


66 


91 


61 


66 


90 


54 


65 


93 


49 


49 


69 


44 


38 


72 


45 


47 


81 


22 


26 


10 


24 


19 


7 



FROM RESEARCH TO ACTXOIf 

If the college addresses the internal course related factors 

then students may overcome some of their personal 

circumstances which otherwise a. ':e their sustained study 

problematic. On the basis of this research, an action plan is 

now beini developed with a view to reducing the part-time 

student dropout. Attention to the following features arising 
from the research are anticipated: 

_ more systematic pre-enrolment and enrolment guidance and 

counselling . , . . 

- assessment of the students' relevant prior learning and 

appropriate study mode 

- identif ica^-ion of employment, domestic and study demands 

- induction to the college, its facilities an-^ teachers 



181 



- developing, where possible and appropriate, employers 
awareness and support for their employee's wish to learn 

- monitoring students' perceptions of their classroom 
experience, including the pace of learning 
enabling tim^ for class discussion 

- identifying and counselling intending withdrawal 

The involvement and development of college staff will, of 
course, be essential. 
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Vocational education at the higher secondary stage In India 
is comparatively of recent origin. For the first time at +2 
til^Li^ was introduced in 197?. It got the ooBentum with 
iSSfi Si^^^rS^^i^w^^ the National Policy on Education, 
1986, National Policy on Education niade distinct recoaaen- 
?S introduction of vocational education 

save it a distinct status of a 
«nI«n?«o ? ^° prepare students for identified occuoations 

spanning several areas of activities. It was also propos^ 
that vocational courses should cover 10 percent of hisher 
secondary students by 1990 and 25 percent by 1995. 

Brlnoing 25 percent of students under the umbrella of voca- 
tional education is not an easy task. The enrolment mostly 
^^i^n!f?!I^^°" the quality of the vocational education which 
the institutions will inpart in the first few years. In case 
students completing these courses are able to ^et suitable ' 
:o3s, ;,Mirolme-it automatically will rise. Therefore, this is 
ehe opportune time to put our best for improving the quality 
of vocational education. i:- m 7 

Tnc^^?5^nnn^"J°u^^^°^^i courses in the country in 1987 was 
just 72,000 which worked out to be 2.5 percent of those 
entering the ^2 stage in schools. This Indicates that the 

arifi!!"^?"''^"? 4 5*"^ ^^^^ "P«^^ expectations. 

Besides, thequality of vocational education has also not been 

^nd ff^fif^r^'J^^fu'^ ^\^^f P°i^^y <>f equipments 

nnn ^^^U E^f?*-^" V"^ schools, f unds , linkage with eSplbyers 
non-ayailabillty of competent teachers, on-the-job trainlne 
facilities and text boots. The slow growth is also due to ^ 
problems relating to placement, community resources, curri- 
culum revision and proper organisation and administration. 

Vocational educators are responsible for preparing students 
tor job-entry competencies as well as for those responsible 
for advancement in the career. This requires mastering of 
content, development of attitude and skills necessary for 
career objectives. These will influence the teaching strate- 
!io,n5°K^ wf^'^.^y vocational educators. Vocational educators 
should be able to provide an environment suitable for each 
learner. The teaching strategies necessary for vocational 
education can be discussed under two heads: 
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Strategies for the class-roos: 

Vocational educators while planning the classroom 
activities should consider the national objective on the 
one hand and should consider the career objectives 
relating to cognitive, affective and psycho-actor domain 
on the other hand. They should also understand the 
fact that learning is always an individual process. 
No matter which instructional aethod, aedia or strategies 
are used, each student oust learn froa class rooa 
experiences. 

Looking to the different varieties of objectives and the 
needs of stiKients the vocational educator must use 
varied aethods and aedia in the classrooa. Apart to the 
traditional methods which arc important, the teacher should 
use deaonstration, discussion, case, role playing and 
siaulations in the class-rooa instructions. The latest 
equipaents and other devices like slides, fila-strips 
overhead projector, tape recorder and TV are also to be 
used for iaproving the quality of vocational education. 
While using different methods of instruction, the teacher 
must understand that no single teaching aethod is equally 
effective for all students and for accomplishing the 
different objectives i.e. cognitive, affective and psycho- 
motor. 

Physical facilities play an important role in improving 
the quality of vocational education. In most of the 
developing countries schools have poor physical facilities. 
The school administration must provide the required 
facilities needed for developing vocational competencies. 
Depending upon the availability of equipment and the 
need of the course different organisational plans viz. 
rotation, battery or model office may be used. 

Strategies for on-the-job training; 

The latest methods and techniques may enhance learning 
in the classrooa but can never take the place of on- 
the-job training. All vocational instructions can be 
divided into two categories. The general Instructions 
consist of common competencies that all students need 
in order to succeed in any job. Examples include units 
on human relations, coamunications , work values and 
basic skills. Specialized instruction consists of uncommon 
competencies individual students need for their specific 
lobs. Examples are instructions on office equipments, 
molding and contructing. These skills are taught through 
individualized instructions and/ or small group instru- 
ctions depending upon number of students for similar jOD. 

The aastery level skills in the specialized areas can 
best be developed by on-the-job training. Organising 
a programme of on the job training is a serious task. 
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The teacher coordinator (incharge of the prograQoe) 
must have successful relationships with business and 
industrial cosDunity. Teacher coordinator must have 
credibility with all types of eiaployers, with students 
and with school administration. 

For qiidity training, the selection of appropriate orga- 
nisation is extreraely important. The teacher coordinator 
must discuss and negotiate the competencies the students 
are expected to achieve with the organisation during 
the training period | A training plan may be developed which 
may describe the procedures and responsibilities of all 
the concerned parties. A proper system of supervision 
and evaluation may be chalked out by the teacher coordinator 
and the supervisor from the industrial organisation. The 
trainee may rotate on different jobs thereby, developing 
essential competencies and skills to perform the job 
successfully. The entire training programme may also 
be evaluated for the purpose of improving the same for 
future. 

For getting necessary cooperation from business and Industry 
a Vocational Education advisory committee may be constltued 
in the school. This advisory committee may prove to be 
very effective for challenging tasks like developing 
community relationships, selecting suitable organisations 
for the placement of students and for helping students in 
setting jobs after completion of on-the-job training. An 
active advisory committee may also help the school in 
updating the curriculum, physical facilities and evaluation 
tools necessary for improving the vocational education 
programme. The follow-up studies asking the students about 

the strengths, weaknesses and recommendations for the improve- 
ment of the programme may also be assisted by the Advisory 
Committee. 

Summary 

Vocational education is the thrust area of National Policy 
on Education, 1986. For producing competent work force, it is 
essential to Improve the quality of vocational education. 
For this purpose it is essential to strengthen the class- 
room activities and on-the-job training, in the class the 
teacher^hould use all the latest methods, techniques and media 
for enhancing the learning of the students. On-the-job 
training is essential for the competencies related to the 
specific jobs. The teacher coordinator must have successful 
relationship with the business and industrial community. For 
quality training proper placement of students is essential. 
Students must be observed and evaluated by the teacher 
coordinator and the supervisor on the work place. The voca- 
tional advisory committee will prove to be effective in 
developing community relationships, selecting organisations 
for training and helping in getting jobs after training. 
The committee may also help in updating curriculum, physical 
facilities and evaluation tools. 
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